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The  second  edition  of  this  book  considers  a  considerably  wider 
range  of  problems  pertaining  to  the  theory,  methodology  and  practice  of 
standardization,  normalization,  unification,  typification  and  aggrega¬ 
tion  in  machine  building  than  the  first  edition.  It  illuminates  their 
role  in  creating  the  material  and  technical  base  of  Communism,  includ¬ 
ing  increased  productivity  of  labor,  specialization  and  automation  of 
production.  Special  attention  is  paid  to  the  development  of  component 
part  specialization.  Problems  of  the  economic  effectiveness  of  stand¬ 
ardization  and  its  varieties,  creation  of  dimensional  [progression] 
series  and  parametric  standards  and  also  of  design- uni  fled  machine  and 
equipment  series  are  considered  in  detail.  It  shows  ways  for  coordina¬ 
tion  of  standardization  and  normalization  work  anu  _tn  expedient  system 
of  standards  and  normal  standards.  It  presents  refined  basic  concepts 
and  terms,  standardization  principles,  systems  for  classification  and 
coding  of  machine-building  production  and  other  problems. 

It  presents  the  methodology  for  elaboration  and  adoption  of  stand¬ 
ards  and  normal  standards.  It  illuminates  the  problems  of  the  work  of 
local  and  base  standardization  and  normalization  organs,  their  func¬ 
tions,  structures  and  staffs.  It  Illuminates  the  experience  of  foreign 
standardization.  It  Includes  Information  on  the  new  international  sys¬ 
tems  of  measurement  units  SI  (measuring  system). 

The  book  Is  Intended  for  engineering-production  workers  of  machine- 
building  plants,  SK3  [Special  Design  Offices],  OKB  [Experimental  Design 
Offices],  TsKB  [Central  Design  Offices],  Nil  [Scientific  Research  In¬ 
stitutes],  Sovnarkhozes  and  other  organizations;  It  can  also  be  useful 
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FOREWORD 


The  first  edition  of  this  book  was  publish?d  by  Mashgiz  [State 
Machine-Building  Publishing  House]  in  1958  under  the  title  "Technical 
and  Economic  Principles  of  Standardization  in  Machine-Building.  " 

The  published  reviews  and  other  critical  statements  and  remarks 
about  the  book  have  shown  that  it, as  a  whole* has  met  with  a  positive 
reception,  although  it  did  have  a  number  of  shortcomings. 

'  The  method  of  presentation  which  was  employed  has  made  difficul¬ 
ties  for  the  reader  in  finding  the  necessary  information.  He  had  to 
successively  look  over  a  number  of  chapters  in  order  to  get  an  answer 
to  the  problem  of  interest  to  him.  A  desire  was  expressed  for  another 
type  of  presentation  of  material  in  the  second  edition  so  that  each 
chapter  would  give  an  exhaustive  illumination  of  these  or  other  prob¬ 
lems  pertaining  to  the  theory,  methodology  and  practice  of  standardiza¬ 
tion. 

The  first  edition  of  the  book  was  prepared  and  published  before 
major  organizational  measures  which  had  as  their  purpose  more  extensive 
development  and  application  of  standardization  and  normalization  in  the 
machine-building  industry  of  the  Soviet  Union  ^/ere  carried  out.  In  the 
last  few  years  many  plants  have  began  to  organize  departments,  offices 
or  groups  for  standardization  and  normalization,  and  those  enterprises 
at  which  these  existed  already  have  substantially  extended  their  activ¬ 
ities.  As  a  result  of  these  measures  the  ranks  of  standardization  and 
normalization  workers  have  Increased  substantially  In  the  years  1959- 
1962.  The  increase  including  junior  specialists,  who  have  not  as  yet  _ 
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mastered  the  bases  of  standardisation,  its  methodology  and  practice. 

This  group  of  readers  has  expressed  their  desire  that  the  book 
take  on  a  more  encyclopedic  character  and  that  it  include  tabulated 
data  on  practical  and  methodological  problems.  *  I 

*  j 

The  substantial  shortcoming  of  the  first  edition  was  the  almost 
total  absence  of  Information  on  foreign  and  international  standardiza-  * 
tion  and  on  the  origin  and  development  of  foreign  standardization  meth¬ 
ods.  Such  important  problems  as  the  general  system  of  organization  of 
standardization  and  normalization  work,  a  system  of  expedient  standards 
and  normal  standards  in  machine-building,  standardization  of  the  ma¬ 
chine-quality  indices  and  a  coding  system  for  the  machine-building 

I 

products  were  given  in  a  general  form  only.  This  could  not  satisfy  the 
needs  of  the  considerably  increased  contingent  of  readers,  especially 

*  I 

of  those  who  have  just  had  their  first  encounter  with  the  problems  of  w  j 
elaboration  and  adoption  of  standards  and  noimal  standards.  i 

In  the  preparation  of  the  second  edition  of  the  book,  which  has  » 

been  called  "Technical  and  Economic  Bases  for  Standardization  in  Ma¬ 
chine-Building,  "  we  have  taken  into  consideration  all  the  above  short¬ 
comings  and  desires  of  the  workers  of  the  industry.  The  arrangement  of 
the  book  has  been  revised  and  its  contents  have  been  reworked  and  con- 
siderably  expanded.  The  circle  of  problems  being  Illuminated  was  wi-  j 
dened  considerably.  We  have  included  In  the  book  tabulated  data  touch¬ 
ing  upon  the  multifaceted  activity  of  local  and  base  standardization 
and  normalization  organs,  including  their  functions,  structure  and  j 

*  I 

staffs.  I 

•The  contents  of  the  new  book  were  subordinated  to  the  main  prob¬ 
lem,  i.e.,  mobilization  of  all  means  and  methods  of  standardization  to'* 
the  service  of  accelerating  the  creation  of  the  material  and  technical 
base  of  Communism.  It  has  formulated  the  basic  standardization  problems, 
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hc.o  shown  their  role  in  achieving  specialization  and  automation  of 
production.  It  illuminates  the  problems  of  elaboration  of  component- 
part  and  assembly  specialization  on  the  basis  of  standardization,  nor¬ 
malization  and  unification.  It  considers  the  problems  of  standardiza¬ 
tion  of  service  life  and  reliability  indices  for  machines  and  equipment. 
We  have  paid  the  necessary  attention  to  the  methodology  of  elaboration 
and  adoption  of  design-unified  machine  and  equipment  series  with  the 
purpose  of  more  complete  satisfaction  of  the  requirements  of  all  branch¬ 
es  of  the  national  economy  in  high- productivity  specialized  equipment. 

We  have  also  included  information  on  the  new  international  universal 
system  of  units  SI. 

The  second  edition  of  the  book  has  not  included  a  large  amount  of 
information  which  was  presented  in  the  first  edition.  We  have  retained 
in  the  second  edition  only  those  examples  which  retain  their  methodo¬ 
logical  value  for  a  long  time  and  can  be  successfully  used  in  the  ma¬ 
chine-building  practice. 

Discussions  of  the  first  edition  of  the  book  by  its  readers  has 
made  it  possible  to  expose  a  number  of  practical  problems,  which  are  of 
theoretical,  methodical  and  practical  interest  to  a  wide  circle  of 
workers  of  the  Industry.  The  author  has  endeavored  to  solve  and  illum¬ 
inate  rll  these  problems  In  this  new  edition  within  the  limits  of  pos¬ 
sibility. 

The  author  expresses  profound  gratitude  to  all  persons  who  parti¬ 
cipated  in  discussing  the  first  edition. 
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Chapter  1 

STANDARDIZATION  AND  ITS  VARIETIES 

In  the  time  of  creation  of  the  material  and  technical  base  of  Com¬ 
munism  we  witness  the  tremendous  development  of  machine-building  -  the 
heart  of  heavy  industry  -  which  has  resulted  in  the  necessity  to  pay 
the  necessary  attention  to  the  problems  of  standardization  and  normal¬ 
ization.  Plants,  design  offices  and  engineering  organizations  expand 
the  activities  of  the  standardization  and  normalization  departments 
(OSN),  and  when  these  do  not  exist,  appropriate  subdivisions  are  formed. 
The  work  of  the  OSN  has  come  to  embrace  an  ever-increasing  number  of 
engineers,  technicians  and  economists,  the  results  of  whose  work  depend 
largely  on  the  fact  of  how  skillfully  and  purposefully  they  will  act. 

Of  certain  help  to  them  can  be  a  short  presentation  on  the  origin  of 
standardization.  Its  varieties  and  scientific  substance. 

1.  ORIGIN  OF  STANDARDIZATION 

Standardization  has  originated  In  remote  antiquity,  but  has  been 
officially  formalized  only  at  the  beginning  of  the  20th  century.  Liter¬ 
acy,  chronology,  counting  systems,  monetary  units,  units  of  weights  and 
measures  -  all  these  are  demonstrations  of  standardization.  It  has  de¬ 
veloped  gradually  and  Its  achievements  have  promoted  cultural  economic 
and  technological  progress  in  all  stages  of  civilisation. 

In  the  field  of  construction  we  know  that  actually  standardization 
had  found  a  perceptible  application  in  ancient  Egypt  In  the  construc¬ 
tion  of  pyramids.  The  stones  which  were  used  had  strictly  defined  di¬ 
mensions,  without  which  it  would  be  impossible  to  ensure  correct  geo- 
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metric  shape  of  pyramids  and  their  longevity.  The  quality  and  precision 
of  the  work  of  the  pyramid  builders,  who  lived  Hj  centuries  ago,  is 
very  high.  Ihe  stones  are  precisely  finished  and  so  closely  adhere  to 
one  another  that,  according  to  K.  Keral,  it  is  impossible  to  drive  a 
needle  between  them. 

The  construction  of  the  tower  of  Babel  which  was  90  meters  high 
involved  the  laying  of  85  million  fired  bricks  of  strictly  defined  di¬ 
mensions,  here  the  binding  element  was  natural  asphalt.  The  upper  floor 
of  the  tower  15  meters  high  was  faced  with  blue  glazed  bricks,  the  fab¬ 
rication  of  which  required  close  adherence  to  dimensions  and  a  preset 
raw  material  content. 

In  ancient  Greece,  the  development  of  architecture  had  resulted  in 
the  appearance  of  structural  elements  —  columns  and  porticos,  and  then 
of  other  components  the  shapes  and  sizes  of  which  have  now  become  clas¬ 
sical.  The  actual  standardization  o.  these  has  withstood  the  test  of 
time  during  millenniums. 

The  precision  of  fabrication  and  mating  closeness  of  large  panels 
and  other  structural  components  is  of  tremendous  importance  in  our  time 
Actually,  they  determine  the  quality  and  longevity  of  residential  and 
Industrial  structures.  But  the  precision  of  fabricated  structural  com¬ 
ponents  depends  largely  on  the  equipment  used  [for  their  manufacture]. 
This  is  the  reason  why  standards;  which  determine  the  precision  of  the 
operation  of  equipment  used  at  piants  manufacturing  large  panels,  sec¬ 
tions,  blocks  and  other  building  materials  is  so  Important.  However, 
such  standards  do  not  exist.  Their  elaboration  in  the  near  future  i3 
not  even  contemplated  [2]. 

This  example  shows  how  standardization  can  lag  behind  life  and 
how,  conversely,  it  can  become  the  leading,  determining  factor.  If 
standards  for  operational  precision  of  the  given  equipment  would  have 
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been  elaborated  in  time.  Of  no  smaller  significance  are  those  basic 
principles  which  serve  as  a  basis  for  these  standards.  They  can  reflect 
the  leading  experience  of  operation  of  existing  equipment  at  individual 
plants,  but  can  also  establish  requirements  to  the  precision  of  opera¬ 
tion  of  equipment,  on  the  basis  of  the  needs  of  the  building  industry 
and  the  necessity  for  ensuring  higher  quality  of  assembly  of  residen¬ 
tial  and  other  structures  from  structural  components  prefabricated  at 
plants.  In  the  latter  case,  standards  are  an  obligatory  technical  goal 
for  all  organizations  engaged  in  planning  and  design  work  for  creating 
of  new  building  equipment. 

The  use  of  standardization  principles  in  ancient  Egypt  was  not 
limited  to  structural  techniques,  ihere,  approximately  4200  years  ago, 
use  was  made  in  the  design  and  production  of  catapults  (war  machines  of 
that  time)  the  so-called  system  of  relative  parameters,  according  to 
which  the  dimensions  of  all  components  depended  on  one  main  parameter, 
which  was  the  length  of  the  arrow  thrown  by  the  given  catapult.  This 
method  of  design  and  denotation  of  component  dimensions,  described  by. 
Vitruvius  2000  years  ago,  was  forgotten  and  has  found  its  second  ap¬ 
plication  in  the  machine-building  technology  only  in  the  middle  of  the 
past  century,  I.e.,  after  the  passage  of  many  centuries.. 

The  method  of  relative  parameters,  'which  is  based  on  the  major 
parameter,  is  based  on  the  assumption  that  ail  the  dimensions  of  any 
machine  part  are  Interrelated  by  certain  functional  relationships, 
which  are  an  outgrowth  of  a  number  of  factors.  From  this  appeared  the 
tendency  to  express  all  the  dimensions  of  any  component  as  a  function 
of  a  certain  parameter  (dimension),  which  can  be  taken  as  the  major 
parameter.  The  value  of  the  load  Is  the  quantity  closest  related  to  it. 
The  major  dimension  frequently  establishes  the  necessary  distances  and 
design  dimensions  of  the  given  part.  It  can  be  found  that  not  one,  but 
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more  such  parameters  are  needed,  for  example,  the  diameter  and  travel 
of  the  pump  piston.  In  such  cases,  the  remaining  dimensions  of  the  part 
are  frequently  expressed  as  a  function  of  the  two  major  parameters. 

The  very  extensive  use  of  the  method  of  relative  dimensions  In  the 
19th  century  industry  was  enhanced  by  the  very  time-consuming  methodi¬ 
cal  work  performed  by  the  German  professor  Rodtenbacher  relative  to  all 
component  .parts  of  a  large  number*  of  machines  of  ihat  time.  He  has  de¬ 
rived  a  number  of  simple  equations,  determining  all  design  dimensions 
of  these  parts  as  a  function  of  one,  and  sometimes  two  major  dimensions. 
Study  of  parts  manufactured  by  the  relative  parameters  method  shoe 
that,  despite  the  large  variety  and  diversity  of  factors  which  Influ¬ 
ence  the  choice  of  parameters  of  individual  parts,  the  relationships 
between  dimensions  (obviously,  with  certain  exceptions)  are  found  to  be 
linear.  The  method  of  relative  parameters,  recommended  and  introduced 
by  professor  Rodtenbacher,  was  actually  found  to  be  convenient  to  and; 
within  reach  of  persons  of  various  skills,  and  for  this  reason  it  has 
spread  very  rapidly.  However,  with  the  passage  of  time  and  with  the  ap¬ 
pearance  of  new,  more  complex  machines  and  also  of  new  methods  of 
strength  calculations,  technical  instructions,  textbooks  and  handbooks 
on  machine  components,  conditions  hr.ve  gradually  developed  such  that 
instructors  have  refused  to  utilize  the  method  of  relative  parameter's; 
this  has  resulted  in  the  cessation  of  instructions  in  the  method  in 
technical  schools  and  of  its  popularization.  As  a  result  of  scientific 
and  technological  progress  the  method  of  relative  dimensions  wa3  again 
forgotten,  but  not  for  long.  The  above  method  was  again  utilized  (al¬ 
ready  for  the  third  time)  In  standardization  of  components  of  machines, 
certain  tools  and  production  equipment  elements.  But  now  It  is  frequent-  \ 
ly  called  the  proportionality  principle,  and  sometimes  the  modeling  j 

1 

principle. 


In  the  age  of  Renaissance  a  new  stimulus  appeared  In  the  field  of 
standardization.  The  development  of  Venetian  economic  connections  has 
resulted,  in  a  large  demand  for  seagoing  merchant  ships  and  navy  vessels 
for  their  protection.  The  construction  of  both  of  these  was  organized 
in  a  single  flow.  Unified  hulls  were  launched  into  water  and  were  led 
into  a  narrow  straight  and  long  channel,  with  workers  and  materials  and 
products  needed  for  finishing  these  ships  and  vessels  in  water  placed 
on  both  its  banks.  As  the  hull  moved  along  the  channel  it  was  equipped 
by  mast  and  yards,  rigging  and  all  kinds  of  equipment  and  also  with 
weapons  and  ammunition.  A  very  high  degree  of  unification  of  the  hull 
elements,  equipment  and  outfitting  of  civil  ships  and  navy  vessels  was 
achieved.  At  the  ends  of  the  channel  the  ships  were  loaded  with  fresh 
water  and  provisions,  given  a  crew,  the  flag  was  raised  and  the  new 
vessel  (or  ship)  sailed  into  the  sea.  Then  this  experience  was  forgot¬ 
ten.  IXiring  centuries,  construction  of  vessels  and  ships  was  performed 
on  an  Individual  basis,  although  the  necessity  of  unification  of  ship¬ 
building  products  was  beyond  any  doubt.  The'^construction  of  seagoing 
and  river  transportation  and  industrial  vessels  and  navy  ships  by  the 
flow  method  was  renewed  only  in  the  Thirties  of  the  20th  century.  This 
has  become  possible  as  a  result  of  the  extensive  development  of  stand¬ 
ardization. 

'Hie  origin  of  industrial  standardization  in  our  country  belongs  to 
the  beginning  of  the  18th  century  when  a  number  of  directives  by  Peter 
the  1st  and  the  Governing  Senate  on  measures  in  the  shipbuilding  and 
other  fields,  which  by  their  significance  had  the  character  of  stand¬ 
ardization  were  published.  The  earliest  of  the  so- far  discovered  direc¬ 
tives  by  Peter  the  1st  refers  to  the  year  1701.  Several  characteristic 
directives  from  among  the  above  were  published  by  Academician  A.  N  Kry¬ 
lov  in  1929*  In  addition,  a  number  of  authors  have  described  a  series 


of  galleons  and  fire  boats  constructed  in  169^-1696  according  to  speci¬ 
mens  approved  by  Peter  the  1st.  The  objects  unified  included  anchors, 
ship  equipment  and  armaments,  which  has  promoted  the  development  of  the 
corresponding  native  industries. 

One  of  the  most  important  elements  of  standardization  is  inter¬ 
changeability.  In  our  country,  it  originated  in  the  19th  century  in 
the  defense  industry  in  the  process  of  organization  of  mass  production 
of  rifles  and  their  spare  parts.  The  problem  under  consideration  is 

closely  related  to  the  history  of  the  Tulsa  rifle  plant,  in  which,  for 

* 

the  first  time  in  Russia,  was  born  production  based  on  interchangeabil¬ 
ity.  The  high  level  of  interchangeability  existing  at  this  plant  has 
ensured  the  production  of  7000  rifles  per  month  as  early  as  at  the  be¬ 
ginning  of  the  Fatherland  War  of  1812  [3].  In  order  to  check  for  inter¬ 
changeability  of  rifle  parts,  ^he  locks  of  approximately  30  rifles  were 
disassembled  (these  rifles  were  taken  from  a  batch  arbitrarily),  and 
their  parts  were  mixed  together,  whereupon  the  locks  were  reassembled. 
It  was  repeatedly  pointed  out  in  reports  that  the  locks  thus  assembled 
"ran  together  so  freely  at  *  the  parts  were  purposely  fitted  together. 
Significant  achievements  In  the  field  of  Interchangeability  were  record 
ed  also  by  the  Izhev  plant,  which  as  early  as  In  1837  has  manufactured 
30,000  rifles  per  month  [33*  In  these  achievements  in  the  field  of  In¬ 
terchangeability  a  great  role  was  played  by  the  art  of  Russian  arms 
craftsmen,  especially  of  gauge  makers  who  have  produced  complex  gauges 
with  a  high  degree  of  accuracy. 

Railroad  construction,  begun  in  Russia  in  the  middle  of  the  19th 
century,  has  resulted  In  the  standardization  of  the  track  gauges  on 
main  lines,  railroad  car  colors,  height  of  coupling  devices,  wheel  dia¬ 
meters  and  other  rolling  stock  elements.  Together  with  this,  however, 
was  forgotten  such  an  Important  question  as  regulation  of  the  side  on 


which  trains  move  with  the  result  that  trains  on  the  Moscow- Ryazan’ 
line  up  to  the  present  day  move  on  the  left  side,  which  is  opposite  to 
that  for  other  railroads  of  our  country. 

.Standardization  embraces  a  very  wide  circle  of  problems,  but  the 
subject  field  and  its  goals  are  subjected  to  periodic  changes. 

2.  GENERAL  INFORMATION  ABOUT  STANDARDIZATION 

Planning  and  design  work  in  the  field  of  elaboration  of  machines, 
mechanisms,  apparatus,  devices  and  various  mechanization  and  automation 
facilities  include  the  elaboration  of  drawings,  specifications,  engi¬ 
neering  requirements,  instructions,  catalogs,  etc.,  and  also  of  produc¬ 
tion  processes,  control  and  acceptance  methods,  testing  rules  for  fin¬ 
ished  products  as  well  as  for  subassemblies,  components,  semifinished 
articles  and  materials,  used  at  various  production  stages. 

The  entire  work  Is  substantially  accelerated  and  made  easier  by 
the  existence  of  the  necessary  standards  and  normal  standards  and  also 
of  catalogs,  handbooks,  guiding  technical  materials  and  textbooks, 
which,  in  their  turn,  are  compiled  with  extensive  usage  of  standards 
and  normal  standards. 

When  training  the  industrial  workers  —  engineers  and  technicians  — 
they  should  be  accustomed  to  the  most  complete  utilization  of  standards 
and  standard  norms. 

Progress  or  lagging  .behind  in  the  development  of  machine-building 
and  instrument-making  Is  characterized  not  only  by  the  parameters  of 
machines  and  other  articles  being  produced.  Their  engineering  parame¬ 
ters  can  be  quite  advanced,  but  the  machines,  apparatus  and  instruments 
can  be  found  to  be  unreliable  and  to  have  a  short  service  life.  An  op¬ 
posite  situation  Is  also  possible:  machines,  instruments  and  other  pro¬ 
ducts  can  be  fully  reliable  and  have  a  long  service  life,  but  their 
parameters  could  lag  behind  the  present  day  level.  In  addition,  all 


these  products  can  be  found  to  be  very  work- consuming  and  to  require 
for  their  manufacture  expensive  or  scarce  materials  and  semi-finished 
products.  Standardization  is  called  upon  to  find  an  expedient  techno¬ 
logical  and  economical  solution  of  this  state-wide  problem,  the  impor¬ 
tance  of  which  requires  no  proof. 

Standardization  combines  within  itself  elements  of  new  techniques 
and  production  efficiency.  But  it  is  not  infrequent  that  one  hears  the 
following  question:  isn’t  standardization  a  brake  of  technological  pro¬ 
gress?  Frequently  also  experimental  specialists  consider  standardiza¬ 
tion  as  a  synonym  of  limitation  and  stagnation,  characterizing  all  that 
is  standard  as  trite  and  even  regressive.  Meanwhile  standardization  is 
a  natural  development  of  modern  technology,  the  basis  for  consolidation 
and  centralization  of  production  and  machine-building  and  instrument¬ 
making,  the  necessary  prerequisite  condition  for  the  development  of  ex¬ 
tensive  specialization  and  complete  automation. 

Of  substantial  value  is  the  methodology  of  standardization.  First 
priority  is  assigned  to  integrated  typification  of  machines,  mechanisms, 
apparatus,  instruments  and  automation  facilities  as  a  basis  for  the 
following  standardization  of  their  assemblies,  subassemblies  and  com¬ 
ponents.  Historical  development  of  standardization  in  the  USSR  went  in 
the  opposite  direction.  This  is  due  to  the  fact  that  the  first  steps  in 
the  field  of  standardization  in  the  USSR  were  made  toward  the  end  of 
the  restoration  period  and  were  based  on  relatively  stable,  at  that 
time,  objects  of  production,  general-purpose  equipment  and  production 
processes  which  had  noc  necessitated  the  utilization  of  special  tooling. 
But  in  the  years  of  the  first  and  second  five-year  plans  the  USSR  has 
performed  technological  reconstruction  of  basic  machine-building  branch¬ 
es,  many  new  machines  and  production  processes  which  were  new  then  were 
assimilated.  The  problem  of  selection  and  assimilation  of  such  types  of 


machines,  mechanisms  and  other  products  whose  designs  and  parameters 
would  correspond  to  conditions  of  the  socialist  industry  and  collectiv¬ 
ized  agriculture  has  become  acutely  felt.  It  is  for  this  reason,  des¬ 
pite  the  still  extensively  held  opinion  to  the  effect  that  typification 
is  not  peculiar  to  standardization,  that  it  (typification}  has  gradual¬ 
ly  become  the  basis  of  the  entire  standardization  work  in  a  number  of 
branches  of  native  machine-building.  ^ 

A  number  of  peculiar  problems  related  to  the  systematic  adoption 
of  new  equipment  and  ensurance  of  high-quality  production  has  arisen 
under  conditions  of  socialist  machine-building  and  instrument-making, 
the  solution  of  which  can  be  considerably  accelerated  and  made  easier 
by  standardization  methods.  However,  it  still  happens  very  frequently 
that  workers  in  the  industry  undervalue  precisely  this  goal  of  stand¬ 
ardization.  4s  a  result  of  this,  there  exists  a  certain  break  between 
the  possibilities  offered  by  standardization  and  Its  utilization  3n  the 
industry.  Integrated  typification  is  characterized  by  the  fact  that  it 
enjoys  the  participation  of  large  circles  of  specialists.  Including  con¬ 
sumers,  whose  collective  thoughts  guarantee  that  no  serious  technologi¬ 
cal  errors  will  be  committed.  Integrated  typification  includes  weigh- 
1  rg  of  all  production  and  service  problems  and  determination  of  opti- 
- .1  fields  for  the  application  of  individual  types  of  typified  ma- 
.  les. 

A  large  part  of  standards  and  normal  standards  in  operation  In  the 
native  machine-building  industry  were  elaborated  by  the  unification 
method.  Itypes  of  machines  and  other  products,  their  subassemblies  and 
parts  and  also  engineering  specification  for  their  fabrication,  testing 
methods,  packaging  and  transportation  and  also,  in  individual  cases, 
the  conditions  for  storage  cf  the  production  are  unified.  It  follows 
from  this  that  unification  touches  upon  not  only  dimensions  and  parame- 


ters,  characterising  the  types  of  objects  of  production  and  their  sub¬ 
assemblies  and  components,  but  also  engineering  characteristics,  deter¬ 
mining  the  quality  of  manufacture  and  the  longevity  of  the  standardized 
or  normalized  production.  Unification  also  touches  upon  the  methods  of 
production  control.  The  significance  of  unification  increases  with  the 
passage  of  every  year  and  it  is  now  impossible  to  find  a  branch  of  in¬ 
dustry  where  it  is  not  used. 

Simplification,  which  originated  in  the  USA  during  the  first  World 
War,  constitutes  the  most  simplified  method  of  standardization  and  in 
translation  into  Russian  it  means  simple  limitation  or  simplification. 
Typi<’i cation,  unification  and  simplification  are  the  most  prevalent 
methods  of  standardization  and  also  independent  measures  in  the  field 
of  regulation  of  technical  documentation. 

Aggregation  is  one  of  long-range  standardization  and  normalization 
methods  which,  unfortunately,  is  still  not  very  extensively  used  in  the 
working  practice  of  the  domestic  machine-building  and  instrument-making 
industry.  Aggregation  consists  in  the  fact  that  general  subassemblies 
suitable  for  use  in  different  machines,  mechanisms,  apparatus  instru¬ 
ments  or  automation  facilities  are  isolated  and  provided  with  a  formal¬ 
ised  design  in  the  firm  of  independent  products,  the  production  of 
which  can  be  centralized  in  a  specialized  plant  (shop,  section).  Gener¬ 
al  assemblies  make  it  possible  to  assemble  machines  of  various  type3 
made  for  specialized  purposes  with  a  minimal  number  of  special  subas¬ 
semblies  and  components.  For  example,  general  mechanisms  (main  and  aux¬ 
iliary)  can  be  with  equal  success  used  in  vessels  of  different  types 
and  service  designations,  e.g. ,  river  transportation  or  sea  fishing, 
with  different  operational  characteristics.  The  problem  of  production 
of  different  types  and  models  of  automobiles,  road- building  and  other 
machines  can  be  solved  in  a  similar  manner  on  the  basis  of  utilization 
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of  general  assemblies.  The  achievement  of  aggregation,  especially  un¬ 
der  the  conditions  of  development  of  plant  specialization,  requires 
conformity  with  interchangeability  practices. 
t  The  use  of  aggregation  opens  new  practical  possibilities  for 

standardization  and  normalization.  Instead  of  the  opinion,  still  held 

by  industrial  workers,  that  standardization  Inevitably  limits  the  type 
f 

range  of  machines  and  other  products  {according  to  this  opinion,  to  the 
detriment  of  the  interests  of  the  national  economy),  it,  with  the  use 
of  the  aggregation  principle,  can  enhance  the  substantial  expansion  of 
the  type  range  of  machines  and  other  products  being  manufactured  and 
can  ensure  a  more  complete  supply  of  equipment  needed  by  all  branches 
of  the  national  economy.  Here  use  is  made  of  all  the  advantages  of 
large-series  and  even  flow  production,  based  on  interchangeability  [4]. 

Methodical  work  in  the  field  of  development  of  the  interchange- 
ability  principle  is  now  performed  in  all  countries.  The  ideas  of  in¬ 
terchangeability  have  penetrated  all  branches  of  machine-building,  even 
those  in  which  very  recently  manual  adjustments  and  finishing  on  the 
spot  were  considered  a  normal  phenomenon,  the  expedience  of  which  was 
beyond  doubt.  It  can  be  ascertained  that  at  the  present  time  the  pro¬ 
duction  in  the  machine-building  and  instrument-making  industry  posses¬ 
ses  a  very  important  method  for  parts  manufacture,  i.e.,  the  method  of 
interchangeability,  based  on  standardization.  As  a  result  it  is  possi¬ 
ble  to  manufacture  any  assemblies,  subassemblies  and  components  at  dif¬ 
ferent  specialized  plants  and  to  ensure  their  assembly  into  high-qual¬ 
ity  machines,  mechanisms,  apparatus,  instruments  and  automation  facil¬ 
ities  at  any  location. 

Specialization  and  coordination  of  production  present  additional 
requirements  relative  to  the  concept  of  norm-setting  documentation.  In 
particular,  more  substantial  significance  is  acquired  by  the  problems 
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of  establishment  of  a  single  engineering  terminology  and  system  of  de¬ 
notations  since  it  is  most  expedient  to  name  and  denote  the  same  fin¬ 
ished  and  semifinished  products  and  materials  identically,  independent 
of  the  existing  traditions.  For  example,  the -name  used  for  turnbuckles 
in  the  ship-building  industry  is  turnbuckles  and  in  the  aircraft  indus¬ 
try  they  are  called  strainers,  and  very  recently  parallel  state  stand¬ 
ards  existed  for  turnbuckles  and  strainers.  It  is  important  that  the 
same  finished  and  semifinished  products  and  materials  have  the  same 
numerical  denotations,  applicable  to  all  interested  branches  of  indus¬ 
try  and  making  possible  organization  of  mechanized  accounting. 

Measures  which  were  given  the  names  of  standardization,  normaliza¬ 
tion,  typification,  unification,  simplification  and  aggregation  and  al¬ 
so  work  in  the  field  of  interchangeability,  terminology,  classification 
and  designation  of  production  have  a  lot  in  common.  The  norm-setting 
documentation,  created  as  a  result  of  the  above  work,  sometimes  goe3 
through  prolonged  and  sometimes  through  accelerated  deliberations  and 
discussions.  However,  the  degree  of  Justification,  scientific  and  pro¬ 
duction  worth  and  also  of  stability  is  independent  of  the  number  of  de¬ 
partments  and  the  length  of  discussions  but  on  the  quality  of  the  work¬ 
ing  up  and  soundness  of  the  standards. 

The  principal  basis  of  the  common  features  of  all  the  various 
standardization  work  is  the  fact  that  all  of  them  are  directed  toward 
increasing  the  quality  of  production,  lowering  the  labor  time  required 
for  its  output,  acceleration  of  the  production  cycle  and  the  develop¬ 
ment  of  specialization  and  coordination  of  plants  and  shops.  Standard¬ 
ization  is  instrumental  in  accelerating  assimilation  of  the  production 
of  new  machines,  instruments  and  other  products,  and  also  in  adoption 
of  assembly- replacement  repair  methods,  based  on  the  use  of  interchange¬ 
able  components  and  subassemblies.  In  the  final  analysis  all  this  re- 
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suits  In  a  substantial  Increase  In  the  productivity  of  labor,  which  is 
the  main  goal,  main  task  of  the  enumerating  creative  work,  unified  by 
the  general  concept  of  "standardization.  " 

The  basic  varieties  of  the  present- time  standardization  thus  are 
normalization,  simplification,  unification,  typification  and  aggrega¬ 
tion,  with  the  latter  four  varieties  also  being  methods  of  standardiza¬ 
tion  and  normalization. 

Why  is  it  possible  to  speak  about  normalization,  simplification, 
unification,  typification  and  aggregation  as  about  varieties  of  stand¬ 
ardization?  Because  in  the  .machine-building  and  instrument-making  in¬ 
dustries  they  are  frequently  used  as  independent  effective  technical 
measures,  which  are  in  no  way  related  to  the  elaboration  of  standards 
and  thematic  standardization  plans.  Examples  of  this  are: 

a)  normalization,  conducted*at  individual  plants  independent  of 
the  general  problems  of  state  standardizations,  interbranch  and  branch 
normalization; 

b)  simple  fication,  directed  toward  elimination  of  orders  for  un¬ 
necessary  basic  and  auxiliary  materials  and  various  purchased  products; 

c)  unification,  periodically  achieved  at  plants  and  in  design  or¬ 
ganizations  with  the  purpose  of  economical  improvement  of  the  designs 
of  machines  and  equipment  by  revision  of  brands  of  materials,  rolled 
shape  assortments,  hole  diameters,  types  of  threaded  joints,  tolerances 
and  fits,  antifriction  bearings,  etc.; 

d)  unification,  conducted  in  branches  of  industry  with  the  purpose 
of  discontinuing  the  production  of  obsolete  articles  and  also  of  ces¬ 
sation  of  purchases  of  unnecessary  types  of  outside  products,  etc.  ; 

e)  typification,  achieved  by  branch  scientific  research  institutes 
and  design  organizations  in  the  elaboration  of  dimensional  progression 
series  of  machines  and  equipment,  needed  by  the  socialist  national  econ- 
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omy  taking  Into  account  the  long  range  plans  of  its  development;  this 
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vity  actually  is  an  unofficial  form  of  standardization,  since  the 
elaborated  dimensional  series  and  parametric  standards  have  the  same 
goal; 


f)  aggregation,  achieved  by  branch  scientific  research  institutes 
and  design  organizations  and  also  by  individual  plants  in  order  to  ex¬ 
pand  the  type  range  of  specialized  machines  and  equipment  ;vhich  they 
produce  on  the  basis  of  the  creation  of  design- uni fled  series  (in  those 
cases  when  the  applicable  state  standards  for  parameter  series  embrace 
only  basic  types  of  machines  and  equipment  and  do  not  provide  for  ex¬ 
pedient  modifications,  which  are  usually  called  versions. 

Other  varieties  of  standardization  ir  elude  work  in  the  field  of 
establishment  of  scientific- technical  terminology,  classification,  de¬ 
signation  systems,  metrology  and  interchangeability. 


3-  SCIENTIFIC  SUBSTANCE  OF  STANDARDIZATION 


Workers  of  plants,  design  offices,  scientific  research  institutes 
and  Sovnarkhozes  frequently  question  the  scientific  substance  of  stand¬ 
ardization.  What  is  standardization  —  a  science  or  only  empiricism?  Be¬ 
fore  we  give  an  answer  to  this  question,  we  should  consider  what  is 
science  generally  and  how  does  it  originate. 

Marxism-Leninism  classics  In  their  works  point  out  that  science 
is  necessary  for  powerful  development  of  mechanized  industry  and  that 
it  is  impossible  to  perfect  the  Industry  on  the  basis  of  the  production 
experience  only.  They  point  out  that  science  originates  on  the  basis  of 
development  of  practical  experience,  on  the  basis  of  generalization  of 
experience.  The  degree  of  perfection  of  science  depends  on  the  degree 
of  development  of  production  forces  and  In  the  first  place  on  the  pro¬ 
duction  facilities,  I.e.,  equipment.  The  interrelationship  between  sci¬ 
ence  and  technology  Is  well  expressed  in  F.  Engels’  works  [53 •  Among 
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the;  existing  definitions  of  the  term  "science"  the  formulation,  pro¬ 
posed  by  K.  A.  Timiryazev  is  one  which  deserves  consideration.  In  his 
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the  field  of  science  is  followed  by  the  region  of  ignorance;  almost 
each  science  is  indebted  for  its  origin  to  technology  [6J.  The  basis 
for  the  development  of  technical  sciences  is  an  ensemble  of  knowledge, 
united  by  a  rigorously  defined  qualitative  relationship.  Science  can 
thus  be  regarded  as  an  ensemble  of  accumulated  knowledge. 

How  does  it  originate?  The  specialist,  having  acquired  certain  ex¬ 
perience  notices  that  isolated  facts,  taken  separately  are  of  no  inter¬ 
est,  but  taken  together  they  begin  to  acquire  substantial  significance. 
It  becomes  necessary  to  correlate  the  known  facts,  interrelate  them  and 
to  reduce  them  to  a  certain  system.  Thus,  even  in  the  field  of  stand¬ 
ardization,  for  exanple,  the  first  correlation  works  have  made  their 


appearance. 

In  the  relatively  recent  past  (within  the  memory  of  engineers  of 
the  older  generation)  the  machine-building  technology  was  not  even  re¬ 
cognized  as  an  applied  science.  It  constituted  a  description  of  frag¬ 
mentary  information  about  the  methods  of  fabrication  of  individual  com¬ 
ponents  and  about  assembly  of  certain  machines.  But  gradually  the  atti¬ 
tude  toward  technology  is  changing  and  it  is  beginning  to  be  recognized 
as  a  science.  A  developed  network  of  scientific  research  technological 
institutes  is  now  in  existence.  The  ranks  of  major  industrial  special¬ 
ists  include  also  production  engineers.  Technological  [production] 
problems  became  the  themes  of  many  candidate  and  doctoral  dissertations. 
This  process  will  inevitably  also  touch  upon  standardization. 

The  history  of  science  attests  to  the  fact  that  theoretical  devel¬ 
opment  of  one  or  another  nroblera  and  its  practical  utilization  are  not 
infrequently  removed  in  time.  Thus,  also  certain  standardization  work 
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frequently  require  considerable  time  before  it  is  recognized  and  adop¬ 
ted;  They  are  ahead  of  technology  or,  conversely,  lag  behind  it.  All 
depends  on  the  theoretical  prerequisites  and  guiding  principles  on 
which  the  standardisation  work  is  developing.  The  standardization  theo¬ 
ry  should  not  only  base  Itself  on  the  practice,  but  should  itself  point 
the  way  for  the  practice,  creating  in  practicants  confidence  in  the  ac¬ 
tions  they  undertake. 

Science  in  its  development  usually  passes  through  a  number  of 
stages,  which  can  be  shown  through  an  example  of  applied  technological 
sciences,  which  have  passed  in  their  time  a  period  of  accumulation  of 
factual  material.  This  initial  period  was  followed  by  transition  to  a 
higher  degree  of  putting  the  science  into  order,  whose  main  problem  was 
systematization  and  correlation  of  the  accumulated  material.  Further 
follows  a  still  higher  step,  of  the  science,  i.e.,  finding  of  profound 
governing  laws  and  relationships  in  the  phenomena  under  study  and  then 
full- valued  control  of  these  phenomena;  but  technological  sciences  have 
not  as  yet  reached  this  stage.  Thv.s,  the  development  proceeds  from  ex¬ 
planatory  science  to  science  that  transforms. 

The  question  can  be  asked:  at  v;hich  stage  is  the  science  of  stand¬ 
ardization  at  the  present  time?  There  is  no  doubting  the  fact  that  it 
has  not  as  yet  become  a  science  that  transforms,  but  that  it  nears  this 
stage  of  its  development.  To  accelerate  the  given  process  it  is  neces¬ 
sary  to  penetrate  its  substance  more  profoundly.  The  standardization 
science  should  be  studied  and  developed. 

Standardization  is  a  new  branch  of  knowledge,  it  studies  the  ac¬ 
tion  of  standards  in  the  national  economy*  their  influence  on  produc¬ 
tivity  of  labor,  on  technological  progress,  on  specialization  and  auto¬ 
mation  and,  in  the  final  analy^s,  on  the  acceleration  of  the  creation 
of  the  material  and  technical  case  of  Communism.  Standardization  as  a 
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science  is  characterized  by  close  interaction  with  a  number  of  related 
scientific  disciplines  in  the  field  of  design  of  machines  and  instru¬ 
ments,  the  production  process  by  which  they  are  manufactured,  physical 
metallurgy,  organization  and  economics  of  production.  All  these  scien¬ 
tific  disciplines  branch  out  and  give  birth  to  new  ones  in  the  process 
of  their  development.  Science  becomes  ever-increasingiy  profound  and 
its  branches  touch  one  another  and  permeate  one  another,  then  hybrid 
science  .  ai  ?.t  the  points  at  which  they  touch.  This  is  the  process 
which  ha.  .  rise  to  the  science  of  standardization,  the  existence 
of  which  becomes  increasingly  noticeable.  Mathematics  has  begun  to  in¬ 
vade  standardization,  which  opens  up  new  possibilities. 

Possibilities  provided  by  standardization  and  its  richness  can  be 
characterized  by  the  following  example.  In  the  same  manner  as  on  the 
basis  of  the  simple  sound  series  "do"-"^  !*  being  guided  by  the  theory 
of  music  one  can  create  an  unlimited  treasure  of  musical  creations,  so 
from  the  relatively  small  number  of  standard  assemblies  it  is  possible , 
with  the  appropriate  development  of  the  standardization  theory,  to 
achieve  a  tremendous  variety  of  all  kinds  of  machines,  mechanisms,  ap¬ 
paratus,  etc. 

Standardization  is  distinguished  by  many  more  or  less  explicitly 
expressed  qualitative  governing  relationships,  depending  on  the  condi¬ 
tions  of  its  origination  and  achievment.  Accumulation  and  correlation 
of  methodological  information  became  the  characteristic  trait  of  the 
first  stage  in  the  development  of  theoretical  bases  of  standardization. 
It  should  be  noted  that  this  problem  is  complicated  also  by  the  fact 
that  standardization  has  many  varieties.  However,  to  establish  the  ori¬ 
gin  of  standardization  and  normalization  is  still  not  too  difficult. 

The  problem  one  must  deal  with  Is  their  interrelationships  and  mutual 
influences. 


The  appearance  of  something  new  in  science  and  technology  is  usual 
ly  accompanied  by  creative  discussions,  which  help  in  finding  the  most 
expedient  ways  for  further  development.  It  is  pointed  out  in  the  new 
Program  of  the  CPSU  [Communist  Party  of  the  Soviet  Union]  that:  "A  ne¬ 
cessary  condition  for  the  development  of  science  is  free  comradely 
discussions,  which  enhance  creative  solution  of  a  maturing  problem. " 

The  absence  of  creative  discussions  on  standardization  is  one  of  the 
basic  causes  of  the  weak  development  of  theoretical  investigations  and 
also  of  series  of  shortcomings  in  practical  work.  During  the  last  25 
years  only  one  discussion  of  applied  problems  took  place,  but  even  it 
gave  many  useful  recommendations.  Standardization  has  to  live  through  * 
different  times  —  bad  and  good,  and  through  different  attitudes  toward 
it  on  the  part  of  economists  —  positive  and  negative,  and  through  dif¬ 
ferent  criticisms  —  primitive  and  rigorously  scientific. 

In  each  sphere  of  creative  activity,  including  also  the  field  of 
standardisation.  It  is  necessary  to  have  a  certain  concept,  creative 
idea.  It  is  necessary  to  have  a  point  of  view,  a  guiding  principle, 
which  makes  It  possible  to  find  one’s  bearings  among  a  multiplicity  of 
facts,  observations  and  opinions.  Standardization  workers  want  to  learn 
to  analyze  and  synthesize,  to  compare  and  seek,  to  find  and  to  bring 
Into  motion  production  reserves.  They  want  to  actively  and  successfully 
fight  for  the  acceleration  in  the  creation  of  the  material  and  technical 
basis  of  Communism.  We  are  faced  with  the  problem  of  imparting  to 
standardization  workers  with  such  knowledge  which  will  help  them  in 
perceiving  that  which  is  beyond  the  limit  of  their  personal  experience 
and  observation.  Whether  standardization  will  develop  creatively  or 
passively  exist  will  be  decided  by  them. 

The  underestimating  of  methodological  investigations  and  theoreti¬ 
cal  work  In  the  field  of  standardization  results  in  Ineffective  practi- 
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cal  results,  as  can  be  graphically  shown  through  the  following  examples. 

Example  1.  The  official  classification  chart  of  the  state  stand¬ 
ards  of  the  USSR  provides  group  Gil  for  components  and  subassemblies 
which  are  common  to  various  machines  and  mechanisms.  The  1962  index  of 
standards  contains  only  1 6  standards  in  this  group.;  in  addition,  some 
of  them  are  not  used  in  all  branches  of  the  machine-building  industry. 
The  weak  development  of  standardization  of  general  machine-building 
subassemblies  and  components  is  a  result  of  the  underestimating  method¬ 
ical  investigations  in  this  field  and-  of  the  absence  of  theoretical 
prerequisites.  It  is  still  unclear  what  degree  of  content  completeness 
these  standards  have,  from  what  their  elaboration  should  begin 

and  what  interrelationship  with  standard  norms  and  catalogs  should  here 
be  ensured.  If  the  practice  of  30-35  years  has  not  worked  out  satisfac¬ 
tory  recommendations,  then  theory  should  be  called  upon  for  help. 

Example  2.  The  existing  standards  for  general-purpose  steel  ropes 
(cables)  provide  for  59  types,  1049  standard  dimensions  and  11,898  ver¬ 
sions.  Who  is  brave  enough  to  state  that  all  these  are  actually  needed 
by  our  economy?  Would  it  not  be  more  correct  to  assume  that  these  ste  'd- 
ards  have  been  elaborated  by  a  methodology  which  is  in  explicit  contra¬ 
diction  with  the  problems  of  consolidation  of  production?  They  direct 
the  industry  toward  individual  orders  and  small-series  production.  If 
the  practice  of  elaborating  such  standards  has  not  created  effective 
methods,  should  we  not  perform  theoretical  investigations  to  find  more 
expedient  principles  for  the  establishment  of  standards  for  cables  and 
other  products? 

Example  3»  The  machine-building  Industry  is  the  basic  consumer  of 
rolled  steel.  Machine-building  plants  are  not  indifferent  to  the  state 
in  which  the-  metal  is  supplied  by  metallurgical  plants.  The  absence  of 
a  scientifically  substantiated  standardization  of  rolled  steel  has  re- 

-  19  - 


suited  in  a  tremendous  variety  of  rolled  stock  specifications  in  the 
as-received  state,  which  doubtlessly  has  a  negative  effect  on  the  pro¬ 
ductivity  of  metallurgical  plants.  Thus,  for  example,  the  existing 
standards  for  rolled  steel  stock  provide  for  7 6  different  gradations 
of  its  as-supplied  state,  including  11  different  requirements  as  to  the 
fabrication  precision,  10  hardness  gradations,  9  surface  finish  grada¬ 
tions,  etc. 

The  overwhelming  number  of  these  gradations  is  an  expression  of 
very  conditional  requirements,  characteristic  of  some  isolated  standard. 
Formulations  of  any  standard,  taken  separately,  do  not  attract  any  at¬ 
tention,  but  in  their  totality  they  take  on  substantial  significance, 
they  result  in  superfluous  unjustified  variety  of  requirements  by  the 
consumer  and  in  a  superfluous  amount  of  modifications  (versions)  of 
rolled  steel  stock,  which  cannot  always  be  discerned  in  the  accompany¬ 
ing  documentation.  Storage  of  rolled  stock  in  warehouses  with  a  dis¬ 
tinct  subdivision  of  its  versions  is  a  very  complex  problem.  The  var¬ 
iegated  rolled  stock  specifications  existing  at  the  present  time  can  be 
made  uniform  by  elaboration  and  adoption  of  a  single  classification  and 
numerical  system  for  designation  of  metal  and  alloy  brands  as  well  as 
of  engineering  characteristics  of  the  rolled  stock  in  the  as- supplied 
state.  This  is  a  highly  complex  scientific  undertaking  of  great  nation¬ 
al  importance. 

Example  4.  The  absence  of  a  singl;  classification  of  materials  and 
of  a  designation  system  based  on  scientific  considerations  has  resulted 
in  designations  of  their  varieties  in  such  a  complicated  manner  that 
nobody  can  readily  explain  without  a  special  reference,  what,  for  exam¬ 
ple,  hides  behind  codes  as:  PF.LShKD,  SKTVF,  10G2SD,  PE-450,  TI1C-0, 
m6S,  KNRETP,  AABGV,  ED-13,  KMK-218,  09G2,  PEVKE-2,  K-110-2,  LPRGS, 
SKF-32,  K-78-51,  AVHBG,  MFK-20,  K-293,  and  the  like,  without  even  men- 
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tiening  designations  of  alloyed  steels.  But  such  integrated  handbooks., 
in  which  an  explanation  of  these  codes  could  be  found,  are  not  in  ex¬ 
istence. 

To  what  do  all  these  facts  attest?  Standardization  has  not  as  yet 
emerged  from  this  initial  stage  when  individual  standards  have  been 
elaborated  without  the  necessary  consideration  of  all  consequences  to 
the  national  economy  which  they  bring  about.  The  period  of  accumulation 
of  factual  material  has  passed.  Transition  to  a  higher  degree  of  pro¬ 
duction  regulation  by  standards  requires  profound  methodological  and 
theoretical  work. 

The  enumerated  examples  show  that  the  time  has  come  to  discover 
the  more  profound  peculiarities  of  standardization  and  to  assign  to  it 
that  role  which  corresponds  to  the  problems  of  achievement  of  integra¬ 
ted  mechanisation  and  automation  in  the  industry. 

At  the  given  stage  of  development  of  standardization  as  a  scienti¬ 
fic  discipline  considerable  importance  is  acquired  by  problems  pertain¬ 
ing  to  its  system.  What  should,  at  the  present  time,  be  understood  by 
the  term  standardization  system?  These  firstly,  are  the  basic  trends  of 
its  development  and  principles  for  achievment,  interrelationship,  lim¬ 
iting  features,  coordination  and  coding  of  standards  and  normal  stand¬ 
ards  of  different  levels;  their  relationship  with  working  drawings,  en- 
gineering  specifications,  catalogs  and  handbooks;  secondly,  conditions 
of  stability  and  progressiveness  of  standards  and  normal  standards, 
methodologies  of  elaboration  and  adoption  of  various  standards  and  nor¬ 
mal  standards,  methodologies  of  construction  of  [dimensional]  series 
and  the  application  of  mathematical  methods;  thirdly,  the  selection  and 
justification  of  production  quality  indices;  scienti fic  bases  of  clas¬ 
sification  and  designation  of  finished  and  send  finished  products  and 
materials  of  all  types,  interrelationship  between  standardization. 
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specialization  and  automatic  of  production;  economic  efficiency  of 
standardization  and  normalization,  and  also  the  most  expedient  organ¬ 
izational  forms  and  their  achievement  in  all  links  of  the  national 

* 

economy. 

Each  of  the  enumerated  problems  has  its  aspects,  hence  the  elab¬ 
oration  of  a  standardization  system  is  a  problem  of  great  complexity. 
The  necessity  of  creation  of  a  domestic  standardization  system  is  be¬ 
yond  doubt  [73* 
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Chapter  2 

DEVELOPMENT  OF  DOMESTIC  STANDARDIZATION  IN  MACHINE- BUILDING 
A  systematized  outline  of  the  development  of  standardization  in 
the  USSR  machine-building  industry  and  a  detailed  bibliography  are  pre¬ 
sented  in  Reference  [1].  Below  in  the  most  compressed  form  we  present 
the  basic  information  about  tne  given  problem  and  we  also  illuminate 
the  causes  of  the  repeated  reorganization  of  standardization  and  modi¬ 
fication  of  the  varieties  of  standards. 

1.  STANDARDIZATION  IN  THE  RESTORATION  PETtfOD 

The  development  of  heavy  industry  in  prerevolutionary  Russia  was 
not  accompanied  by  the  creation  of  national  standards.  The  majority  of 
machine-building  plants  was  owned  by  foreign  firms,  and  these  were  not 
Interested  in  the  appearance  of  Russian,  standards.  American,  English, 
Belgian,  German,  French  and  other  firms  have  used  their  own  standards 
and  normal  standards,  which  have  provided  them  with  convenient  e-conom-' 
ical  and  technological  connections  vrith  their  foreign  home  bases  and 
which  has  made  very  difficult  the  mobilization  of  the  domestic  industry 
in  the  years  of  the  First  World  War.  The  presence  in  the  country  of 
three  systems  of  measurement  (the  arshin  [Russian],  inch  [English]  and 
metric)  also  did  not  promote  the  establishment  of  oingle  national  stand¬ 
ards. 

The  necessity  for  regulation  and  correlation  of  the  tolerance  and 
fit  systems  vhich  was  brought  about  by  the  war  has  resulted  in  the  uni¬ 
fication  of  the  efforts  of  1. 1.  Kukolevskiy  and  L.  P.  Smirnov,  two  MVTU 
[Moscow  Technical  College]  professors,  with  whose  participation  the 
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Standards  Workshop  of  the  Zemgor  (The  Territorial  Council  and  Council 
of  Municipalities)  has  elaborated  measures  for  organization  of  inter¬ 
changeable  produc  tion  of  armaments  and  ammunition  at  domestic  machine- 
building  plants.  During  this  same  period,  the  MYTU  and  other  higher 
scientific  schools  of  Russia  have  performed  work  which  has  originated 
the  science  of  machine-building  technology. 

The  Chairman  of  the  Council  of  the  People’s  Commissars  of  RSFSR 
[Russian  Soviet  Federated  Socialist  Republic]  V.I.  Lenin  has  issued, 
on  14  September  1918  a  decree  about  the  introduction  of  the  metric  sys¬ 
tem  of  weights  and  measurements,  which  has  established  a  stable  founda¬ 
tion  for  extensive  development  of  standardization  work.  It  would  be  in-  \ 

5 

correct  to  assume  that  the  implementation  of  this  major  standardization 
measure  came  about  Immediately  and  without  difficulty.  Fifteen  (15) 
more  years  of  systematic  work  were  required  before  the  metric  system  \ 
had  been  firmly  established  in  the  national  economy  of  the  Soviet  Un¬ 
ion.  '  s 

c 

Of  not  unimportant  significance  to  the  timetable  for  adoption  of 
the  metric  system  was  the  circumstance  that  In  the  period  of  restora- 

* 

tion  and  reconstruction  of  the  domestic  industry,  and  of  machine-build-  ; 
ing  In  particular  the  Soviet  Union  was  forced  to  purchase  and  import 
large  amounts  of  equipment  produced  on  the  basis  of  the  English  system. 
The  new  Soviet  plants  have  produced  automobiles  by  the  English  system, 
however,  the  tractor  Industry  has  immediately,  despite  the  great  dif¬ 
ficulties,  utilized  the  metric  system.  f 

In  the  transition  period  between  the  Civil  War  and  peaceful  con¬ 
struction  the  national  economy  was  faced  with  complex  problems:  It  was  - 
required  not  only  to  restore  an  Industry  and  transportation  system  sys-r 
tern  devastated  by  the  war,  but  also  to  achieve  such  a  reconstruction  of: 
the  national  economy,  which  would  result  In  the  construction  of  a  so- 
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cialist  society. 

Standardization  work  during  this  period  has  arisen  at  many  enter¬ 
prises,  however,  it  was  of  narrow  local  significance  and  was  deprived 
of  any  general  direction.  On  the  basis  of  the  necessity  to  regulate  and 
develop  standardization,  the  People’s  Commissariat  of  Workers  and  Pea¬ 
sants  Inspection  organized  in  1924  within  Itself  a  Central  Stand¬ 
ardization  Office.  In  the  same  year,  by  the  initiative  of  F.E.  Dzer- 
zhinskiy  the  Office  of  Industrial  Standardization  of  the  Main  Economic 
Administration  of  the  VSNKh  [All-Union  Council  of  National  Economy]  of 
the  USSR  came  Into  being.  The  inclusion  of  this  office  Into  the  Main 
Economic  Administration  has  shown  the  important  economic  goals  which 
were  put  before  standardization.  Simultaneously,  branch  Main  Adminis¬ 
trations  of  the  VSNKh  of  the  USSR  have  also  begun  to  create  working 
commissions,  specialized  by  production  types,  for  the  elaboration  and 
industrial  standards  (promstandards )  drafts  for  various  branches  of  the 
national  economy.  Soon  the  number  of  these  specialized  commissions 
reached  120.  The  commissions  have  elaborated  a  very  effective  me  the  d 
for  the  development  of  standards,  the  restoration  of  which  under  pre¬ 
sent  conditions  is  very  desirable. 

The  organizers  of  Soviet  standardization  have  been  able  to  inter¬ 
est,  In  the  period  jeing  considered,  in  standardization  work,a  large 
number  of  known  specialists.  Including  A. N.  Bakh,  V.  V.  Bekhterev,  A. M. 
Bochvar,  -A.  V.  Vinter,  V.  P.  Goryachkin,  N. T.  Gudtsov,  I.M.  Gubkin,  G.M. 

;hizhanovskiy,  N.  A.  Minkevich,  M.  A.  Saverin,  V.  L.  Pozdyunin,  D.  M. 
Pryanishnik,  S.  A.  Chaplygin,  H.A.  Shatelen  and  others,  whose  efforts 
have  enhanced  the  development  of  domestic  standardization. 

The  Council  of  People’s  Commissars  of  the  USSR  on  15  October  1525* 
adopted  a  resolution  about  the  organization  of  a  Standardization  Com¬ 
mittee  at  the  Council  of  Labor  and  Defense  and  also  a  Standardization 


Office  at  the  People* s  Commissariat  of  Workers  and  Peasants  Inspection, 
which  was  the  secretariat  of  the  Standardization  Committee.  I-  was  then 
also  determined  tha.t  All-Union  standards  "OST"  be  given  the  force  of  a 
national  law  and  their  use  Is  therefore  obligatory  over  the  entire  ter¬ 
ritory  of  the  US.’K.  V.  V.  Kuybyshev,  who  occupied  at  that  time  the  posi¬ 
tion  of  the  People  *s  Commissar  of  Workers  and  Peasants  Inspection,  was 
designated  as  the;  Chairman  of  the  Standardization  Committee.  All  this 
attests  to  the  importance  of  the  role  of  standardization  in  uplifting 
and  developing  the  national  economy  of  the  country. 

In  July  of  1926,  24  standards  of  ferrous  rolled  stock  were  ap¬ 
proved,  which  to  a  significant  degree  has  regulated  the  production  of 
rolled  stock,  resulted  in  specialization  of  rolling  mills  and  has  made 
it  possible  to  decrease  the  nomenclature  of  rolled  products  by  a  factor 
of  6  (from  4742  to  785  standard  dimensions).  As  a  result  of  this  stand¬ 
ardization,  the  productivity  of  rolling  mills  of  domestic  metallurgical 
enterprises  was  Increased  by  7-10&  and  for  Individual  mills  even  by 
4o£.  This  work,  which  was  of  great  significance  for  the  state,  was 
based  on  unification,  based  on  the  elimination  of  parallel  standard  di¬ 
mensions  and  brands  of  rolled  stock.  Joining  of  profiles  with  similar 
major  dimensions  and  profile  characteristics  and  the  inclusion  of  new 
standard  dimensions  of  rolled  stock  profiles. 

The  expedient  technical  and  economic  principle  'which  served  as  a  1 
basis  of  elaboration  of  the  aforementioned  24  standards,  has  ensured 
their  adoption  by  enterprises  which  produce  the  metal  as  well  as  by 

i 

those  which  consumed  it.  According  to  calculations  of  specialists,  as  a  1 
result  of  the  decreased  assortment  of  rolled  shapes  which  was  achieved,  1 
it  has  become  possible  to  increase  their  output  by  750,000  tons  per  :  * 

year,  which  during  this  period  (1926)  of  acute  metal  scarcity  in  the 
country  represented  a  serious  measure  of  state-wide  signlf5.cance.  The 
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adoption  of  these  standards  has  exerted  a  favorable  influence  also  on 
the  development  of  machine- building,  which  is  the  main  consumer  of  me¬ 
tal. 

Hie  first  all-union  standards  in  the  field  of  machine-building 
were  OST  32  for  metric  threads  for  diameters  from  6  to  68  mm  and  OST  33 
for  inch  threads  produced  by  the  Whitworth  system  with  and  without 
clearances  for  crests  and  roots  for  diameters  from  3/l6,t  to  4".  It 
should  be  noted  that  OST  32  was  in  force  about  30  years,  which  affirms 
not  only  the  high  quality  of  the  work  performed  for  standardization  of 
threads,  but  also  the  correctness  of  principles  upon  which  its  authors 
have  based  their  work.  The  work  on  standardization  of  threads  has  con¬ 
tinued  into  1927-1928  and  was  culminated  by  the  approval  of  standards: 
for  metric  threads  with  diameters  from  1  to  5  and  from  72  to  600  mm, 
for  piping  threads,  small  metric  threads  and  other  special  purpose  . 
threads.  Thus,  by  1928  all  basic  types  of  threads  were  already  stand¬ 
ardized.  The  following  years  were  taken  up  by  work  of  making  individual 
already  existing  standards  more  prerise  and  of  development  of  new 
standards  for  certain  types  of  narrowly  specialized  designation  threads 
needed  in  the  electrical  engineering,  instrument-building,  optical  and 
other  branches  of  industry.  This  is  an  example  of  solution  of  a  major 
practical  standardization  problem  in  short  time. 

The  development  of  domestic  industry  'was  greatly  influenced  by  the 
elaboration  of  a  standard  for  normalized  diameters,  which  represented 
a  basis  was  the  development  of  work  in  the  field  of  Interchangeability. 
This  standard  was  approved  in  1926  and  its  basic  propositions  have  re¬ 
tained  their  timeliness  up  to  the  present  time.  In  1927,  the  work  es¬ 
tablishing  the  first  standards  in  the  field  of  tool  production  was  com¬ 
pleted,  among  which  we  should  primarily  Include  standards  for  tool 
squares  and  tapers.  Of  no  lesser  significance  was  work  for  standaraiza- 


tion  of  bolts  and  nuts  with  metric  and  inch  threads,  and  also  prepara¬ 
tion  of  standards  for  washers,  pins,  dovels,  rivets,  screws  and  other 
fastening  components. 

In  the  task  of  adoption  of  interchangeability  into  the  industry, 
an  important  role  was  played  by  standardization  of  tolerances*  and  fits. 
Work  in  this  direction  was  begun  as  early  as  1919  but  was  halted  tem¬ 
porarily  by  the  Civil  War.  This  work,  of  great  importance  for  the  en¬ 
tire  subsequent  development  of  domestic  machine-building  was  renewed 
by  the  Committee  of  Gauges  and  Standards  under  the  leadership  of  pro¬ 
fessor  A.  D.  Gattsuk  as  late  as  1924  and  was  completed  in  1929,  when  af¬ 
ter  extensive  deliberations  the  All-Union  Committee  of  Standardization 
established  a  series  of  OST’s  for  tolerances  and  fits,  which  are  In 

6 

force  without  substantial  changes  up  to  the  present  time.  \ 

This  single  all-state  standard  system  of  tolerances  and  fits  has,  I 

i 

in  1931-19 32,  served  as  the  oasis  of  all-union  standards  for  gauges,  * 
which  have  served  as  a  sound  foundation  for  ensuring  interchangeability  - 
and  correct  organization  of  gauge  maintenance  at  enterprises  of  the 
machine-building  and  instrument-making  industries  of  our  country.  ; 

The  significance  of  this  work  is  difficult  to  overestimate,  keep¬ 
ing  in  mind  the  fact  that  it  immediately  preceded  a  stage  of  Intensive 
development  of  the  entire  national  economy  of  the  USSR  and  of  machine- 
building  In  particular.  We  should  recall  that  the  Soviet  Union  has  re¬ 
ceived  in  the  years  of  the  first  f;?ve-year  plan  equipment  produced  in 
different  countries,  which  had  different  systems  of  measures  and  var¬ 
ious  tolerances  and  fit  systems.  Regulation  on  a  state-wide  scale  of 
material  brands,  rolled  stock  and  fastening  component  assortments  and 
joining  dimensions  for  tools,  could  not  but  promote  rapid  assimilation  _ 
of  new  equipment. 

Of  substantial  significance  to  the  development  of  machine-building  ; 
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was  work  performed  for  regulation  of  the  formalization  of  working 
drawings.  In  1928,  first  recommended  standards  were  approved,  whicn 
were  called  "Drawings  fo.‘  all  Varieties  of  Machine-Building,"  the  re¬ 
peated  refinement  of  which  has  gradually  made  it  possible  to  more  fully 
reflect  the  specific  peculiarities  of  many  branches  of  machine-building 
and  to  subsequently  pose  the  problem  of  elaboration  of  a  single  system 
of  drawing  procedures  for  the  entire  USSR. 

2.  STANDARDIZATION  DURING  THE  YEARS  OP  THE  FIRST  FIVE-YEAR  PLANS 

The  construction  and  reconstruction  of  many  machine-building  en¬ 
terprises  which  took  place  over  the  entire  country,  organization  of  new 
production  units  with  a  tremendous  volume  of  complex  planning  and  de¬ 
sign  work  were  not  in  a  sufficient  measure  reinforced  by  the  necessary 
standards  for  the  type  range  of  machines  and  equipment  subject  to  as¬ 
similation  at  our  plants.  At  this  time,  extensive  use  was  afforded  to 
the  practice  of  the  so-called  counterpropose d  standards  (l.e.,  when  the 
Interested  organizations  proposed  their  version  of  the  standard  draft 
Instead  of  that  received  by  request).  This  practice  has  not  lost  Its 
significance  at  the  present  time;  under  the  new  conditions  It  can  be 
found  to  be  quite  effective. 

The  Council  of  Labor  and  Defense,  having  listened.  In  1929 ,  to  a 
report  by  the  Standardization  Committee,  has  decided  that  the  subject 
field,  volume  and  rate  of  standardisation  work  lag  considerably  behind 
the  requirements  of  the  national  economy  and  has  suggested  to  expand 
standardisation  work  in  all  possible  ways.  It  should  be  noted  that  at 
about  this  time,  together  with  the  tremendous  quantitative  growth  of 
production,  there  begun  to  appear  In  the  industry  cases  of  decreasing 
quality  of  products  and  materials  which  were  produced.  Certain  econo¬ 
mists  have  attempted  to  solve  the  very  important  problem  of  lowering 
the  net  cost  and  increasing  the  productivity  of  labor  by  lowering  the 


quality  of  production.  Decrees  about  the  obligatory  character  of  stand¬ 
ards  were  given  in  the  decision  of  the  TsIK  [Central  Executive  Commit¬ 
tee]  and  the  SNK  [Council  of  National  Economy]  of  the  USSR  of  23  Novem¬ 
ber  1929  about  the  criminal  responsibility  for  the  production  of  low- 
quality  articles  and  for  non-conformance  to  the  obligatory  standards. 

Taking  Into  account  the  increased  significance  of  standardization 
for  the  general  increase  of  the  level  of  the  industry,  the  SNK  of  the 
USSR  in  August  1930#  approved  a  v'°w  arrangement,  whereby  the  Committee 
for  Standardization  was  given  tr>  .  of  the  All-Union  Standardization 
Committee  (VKS)  at  the  Council  of  Labor  and  Defense.  Government  decrees 
have  initiated  state  planning  of  standardization  with  the  result  that 
the  volume  of  work  in  the  field  has  increased  sharply. 

What  new  advantages  were  obtained  by  the  domestic  industry  by  the 
planned  administration  of  standardization?  First  of  all,  it  was  made 
apparent  that  standardization  was  the  .weakest  developed  in  heavy  indus¬ 
try  and.  In  particular.  In  machine-building.  In  the  meantime,  it  '.>uld 
have  played  a  significant  role  as  a  factor,  promoting  organization  of 
flow  production,  specialization  and  coordination  of  machine-building 
plants.  Certain  branch  machine-building  combines  have  not  fulfilled  a 
single  subject  provided  by  the  plan.  They  Included  Industrial  combines 
specializing  In  the  output  of  steam  turbines,  boilers,  [steam]  locomo¬ 
tives,  [railroad]  car3,  diesels  and  other  Iniportant  machines.  It  is 
characteristic  that  standards  In  the  field  of  agricultural  machine 
building  were  at  this  time  elaborated  only  for  track- laying  transporta¬ 
tion  facilities;  no  standards  existed  for  agricultural  machines.  A  sim¬ 
ilar  situation  was  observed  also  In  river  shipbuilding,  where  standard¬ 
ization  expended  only  to  door  knobs  and  window  jalousies.  The  same 
traits  were  peculiar  also  to  other  branches  of  machine-building. 

Certain  work  which  was  performed  in  the  field  of  standardization 
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of  machine  components  with  the  purpose  of  specializing  tleir  production 
could  actually  not  be  utilized  since  the  machine-building  industry,  as 
we  know,  has  developed  in  the  prewar  period,  a3.ong  the  lines  of  crea¬ 
tion  of  combines  with  a  closed  production  cycle.  This  lack  of  coordina¬ 
tion  between  the  general  course  of  standardization  and  the  actual  de¬ 
velopment  of  machine-building  is  due  not  only  to  the  uncritical  copying 
of  foreign  standardization  methods  and  also  in  undex’estimating  the  val¬ 
ue  of  standardization  as  a  factor  of  technological  progress. 

Technical  journals  of  that  time  have  raised  important  questions 
which  could  have  promoted  the  improvement  of  the  standardization  task, 
but  the  industry  reacted  very  weakly  to  them.  The  state  of  standardiza¬ 
tion  during  the  first  five-year  plan  was  best  described  by  V.  V.  Kuyby- 
shev,  who  noted  that  there  exist  different  types  of  standards;  there 
are  those  which  count  as  our  achievements  and  at  the  same  time  are  in 
no  way  a  rationalizing  beginning,  and  that  we  also  have  standards  which 
simply  state  the  exi^ang  situation.  Although  these  standards  introduce 
uniformity,  it  is  impossible  to  mention  them  when  speaking  about  stand¬ 
ardization  as  about  an  important  means  of  rationalization  and  recon¬ 
struction  of  the  entire  national  economy.  V.  V.  Kuybyshev  spoke  in  1929 
about  creative  standards,  which  are  capable  of  changing  the  character 
of  production. 

Recognizing  that  it  would  be  expedient  for  the  leadership  of  the 
entire  standardization  task  to  be  in  close  ties  with  the  general  ra¬ 
tional  economic  planning,  the  SMC  of  the  USSR  in  February  cf  1931,  de¬ 
cided  to  transfer  the  All-Union  Standardization  Committee  (VKS)  with 
all  its  institutions  to  the  administration  of  the  Gosplan  (State  Plan) 
of  the  USSR,  with  the  VKS  retaining  Its  functions  and  rights,  in  par¬ 
ticular,  approval  of  all-union  standards,  establishment  of  basic  con¬ 
struction  of  planning  norms  and  also  inspection  cf  the  industrial  prc- 
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To  stimulate  standardization  work  the  TsIK  and  SNK  of  the  USSR 
have,  in  September  of  1931*  decided  to  expand  the  prevailing  arrange¬ 
ment  ebout  bonus  funds  for  achievements  in  fulfillment  and  overfulfill¬ 
ment  of  the  industrial  and  financial  plan  and  also  for  inventions, 
technical  refinements  and  efficiency  suggestions  to  Include  achieve¬ 
ments  in  the  field  of  standardization. 

Despite  the  quite  significant  volume  of  standardization  work,  no 
major  work  of  decisive  significance  was  performed  during  this  period. 

The  comradeship  between,  standardization  and  national  economy  planning 
workers  was  not  found  to  be  fruitful,  since  in  fact  they  have  followed 
different  pnths.  In  November  of  1931  the  SMC  of  the  USSR  has  deemed  it 
necessary  to  transfer  the  VKS  from  the  administration  of  the  Gosplan  of 
the  USSR  back  to  the  administration  of  the  Council  of  Labor  ana  Defense. 

It  follows  from  the  above  that  during  1931  only  several  important 
organizational  measures  were  taken  with  respect  to  standardization. 
However,  in  the  middle  of  1932  it  became  completely  obvious  that  the 
VKS,  instead  of  con*,  ntrating  its  attention  on  the  creating  of  stand¬ 
ards  of  decisive  significance,  has  taken  to  the  path  of  elaboration  of 
a  large  number  (about  9000)  second- ranking  standards. 

The  standards  of  the  1929-1932  period  can  be  divided  into  four 
groups.  The  first,  most  prevalent  group  xs  made  up  of  elementary  stand¬ 
ards,  which  can  be  characterized  as  the  first  attempt  of  regulation  of 
technical  documentation  and  of  the  produced  articles.  The  second  group 
includes  standards,  establishing  the  selection  of  one  another  tech¬ 
nical  indices  from  among  those  a:  ready  existing.  'The  t  .ird  group  was 
made  up  of  standards,  crea.ed  on  the  basis  of  scientific  and  technolog¬ 
ical  reworking  of  engineering  specifications,  while  the  fourth  was  made 
up  of  a  comparatively  small  number  of  standards,  elaborated  on  the  sci- 
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From  the  total  number  of  1115  machine-building,  instrument- making 
and  metallurgical  industry  standards  [7]  only  106  standards  were  in¬ 
cluded  in  the  fourth  group  (tolerances  and  fits,  threads,  rolled  stock 
assortments,  etc-),  but  they  did  not  include  standards  for  integrated 


series  of  machines  and  equipment  needed  by  the  national  economy.  This 
idea  was  put  forward  much  later,  in  19^2,  when  the  author  of  the  pre¬ 
sent  book  (lj. and  [8]  justified  the  necessity  of  revision  of  the  goals 


cf  national  standardization  in  the  direction  of  elaboration  of  stand¬ 


ards  for  complex  series  of  objects  of  production  taking  into  account 
long-range  plans  for  the  development  of  the  national  economy. 

The  problem  of  attracting  to  standardization  work  of  branch  scien¬ 
tific  research  institutes  of  the  industry  was  previously  and  is  now  of 
great  significance;  of  238  Institutes  of  the  Narkomtyazhprom  [People’s 
Commissariat  of  Heavy  Industry]  existing  in  1932,  only  60  institutes 
(about  25$$)  have  participated  in  standardization  work.  No  organization¬ 
ally  stable  form  of  work  of  the  branch  scientific  research  institutes 
was  developed.  They,  as  a  rule,  were  little  interested  in  standardiza¬ 
tion,  or  they  entirely  declined  to  do  any  work  of  standards  elaboration. 
This  was  due  to  the  fact  that  the  institutes  workers  were  unfamiliar 


with  the  technical  aid  economical  principles  of  standardization  and 
treated  it  as  a  measure  of  secondary  importance  and  even  as  one  inter¬ 
fering  with  their  work  in  creating  new  machines. 

Ihe  individualised  trend  Ln  designing  new  machines  was  at  this 
time  not  only  governing,  but  it  was  thought  to  be  expedient.  New,  more 
progressive  ideas  of  simultaneous  planning  of  machine  series  were  ac¬ 
cepted  very  slowly. 

The  initial  plan  assignments,  including  numerous  actual  machine- 
building  themes,  were  performed  very  slowly.  The  lack  of  not  only 
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standardization  specialists  but  also  of  the  necessary  methodological 
manuals,  especially  in  the  field  of  elaboration  of  parametric  series  of 
machines  and  equipment  have  exerted  their  effect. 

The  decisions  of  the  SNK  of  the  USSR  of  15  June  1932  and  5  July 
1933  were  of  course- setting  significance.  The  first  required  giving 
priority  to  the  plans  for  standardization  of  machine-building  objects 
and  their  components.  The  second  decision  called  the  attention  of  mach¬ 
ine-building  workers  to  the  progressive  role  of  standardization  in  the 
task  of  assimilation  of  new  production,  ensuring  quality  requirements, 
specialization  and  coordination  of  plants  and  the  achievement  of  one  of 
the  most  important  tasks  of  standardisation,  i.e.,  of  interchangeabil¬ 
ity  of  parts. 

These  decisions  have  not  lost  their  important  significance  also  at 
the  present  time.  The  decision  of  the  SNK  of  the  USSR  of  15  June  1932 
pointed  out  the  fact  that  standardization  work  should  take  on  major 
significance  in  the  task  of  increasing  the  rates  of  socialist  cc~»struc- 
tion,  development  of  new  production  units,  assimilation  of  new  tech¬ 
niques,  acceleration  of  the  turnover  of  capital  and  improvement  of  the 
economics  of  enterprises.  In  accordance  with  these  decisions,  the  work 
of  the  VK-S,  which  up  to  that  time  was  expressed  in  the  preparation  of  a 
tremendous  number  of  comparatively  unsubstantial  standards,  should  have 
concentrated  on  the  development  of  standards  for  the  basic  technologi¬ 
cal  problems  of  the  national  economy. 

Tg  reinforce  the  Insufficiently  developed  departmental  standard¬ 
ization,  it  was  found  necessary  to  organize  at  economic  Peoples  Coun¬ 
cils,  branch  standardization  committees,  to  attract  to  them  neif  work¬ 
ers  and  to  make  these  committees  responsible  for  the  development  of 
standardization  in  each  department.  One  of  the  tasks  of  the  VKS  of  this 
period  (1932)  was  the  approval  standai’ds  for  simplification  of  products. 


The  practice  of  eului vision  of  standards  into  All-Union  (OST)  and 
departmental  (VEST),  existing  until  March  of  1933*  was  changed.  The  new 
order  provided  for  classification  of  standards  by  the  spheres  of  their 
obligatory  application,  namely: 

a)  standards  of  all-union  purpose  (OST  of  the  VKS),  the  use  of 
which  is  obligatory  over  the  entire  territory  of  the  USSR,  approved  by 
the  All-Union  Standardization  Committee  at  the  Council  of  Labor  and  De¬ 
fense 


b)  branch  standards  (OST  cf  NK)  [People’s  Commissariat]),  the  use 
of  ’which  is  obligatory  over  the  entire  territory  of  the  USSR,  approved 
by  the  People’s  Commissariats  standardization  committees; 

c)  limited  acpllcation  standards  (ST),  approved  by  departmental 
organs. 

In  the  field  of  heavy  machine  building  typfication  and  rolling  and 
forge-pressing  equipment,  cranes,  ore  mining  and  enriching  equipment, 
excavators  and  dredges,  coding,  geologic  prospecting  and  other  equip¬ 
ment  on  a  considerable  scale  and  with  a  large  nomenclature  of  included 
machines  was  begun  In  this  period  (1932),  but  was  left  unfinished.  Ma¬ 
jor  work  for  typification  and  standardization  was  proposed  In  the  elec¬ 
trical  Industry.  Here ,  the  problem  of  paramount  importance  was  the  en- 
surance  of  interchangeability  both  in  the  geometric  as  well  as  electri¬ 
cal  meaning  <~f  the  word.  However,  the  work  of  standardization  of  elec¬ 
trical  products  was  performed  without  a  plan  and  not  at  a  sufficiently 
intensive  rate.  From  the  total  number  of  3396  all-union  standards  ap¬ 
proved  toward  3.  October  1931*  only  44  pertained  to  strong  and  weak 
rent  engineering.  But,  in  the  same  year  cf  1931*  as  a  result  of  confer¬ 
ences  between  representatives  of  plants,  institutes  and  other  organiza¬ 
tions  of  the  electrical  industry,  a  long  range  plan  was  elaborated  for 
the  standardization  of  4j3  objects  in  the  field  of  electrical  engineer- 


ing,  of  Important  significance  to  the  national  economy. 

The  acceptance  of  this  plan  has  served  as  a  point  of  departure  for 
the  development  of  standardisation  in  the  electrical  industry,  the  eco¬ 
nomic  effectiveness  of  which  was  found  to  be  quite  considerable,  since 
standardization  has  touched  upon  a  wide  range  of  problems.  The  elabora- 

l 

tion  of  standards  for  general  norms  and  requirements  in  the  field  of  j 
electrical  engineering  was  begun.  In  connection  with  the  construction  J 
in  Kharkov  of  one  of  the  world’s  largest  turbogenerator  plants,  it  ha3  ; 
become  necessary  to  establish  a  standard  for  the  scale  of  generator  | 

capacities  and  to  refine  requirements  put  to  the  electrical  as  well  as  I 
to  the  steam  parts  of  turbogenerators,  which  are  the  basis  for  the  de- 

I 

velopment  of  power  generation  in  our  country.  \ 

f 

The  petroleum  Industry  toward  the  beginning  of  1932  not  only  did  t 

f 

f 

not  have  a  single  standard,  but  has  not  even  begun  unification  of 

i 

X- 

equipment.  For  example,  the  threads  of  casing  and  drilling  pipes  used  « 

s. 

in  the  Baku  and  Grozny  petroleum  industries  were  different,  which  has  | 

b 

c 

made  It  necessary  to  use  different  attachments.  The  technological  short-  i 
sightedness  of  the  leading  personnel  has  resulted  in  the  fact  that  the 

■g 

central  organizations  of  the  petroleum  Industry  (the  petroleum  sector  j 

S' 

jr 

of  IIKTP  [People’s  Commissariat  of  the  Peat  Industry]  and  "Soyuzneft"  l 
[Union  petroleum])  did  not  have  a  single  standardization  organ,  which 
would  be  central  for  the  entire  petroleum  industry.  Neither  the  3clen-  j. 
tific  research,  design  or  construction  organizations,  nor  the  opera-  1 
tional  trusts  had  standardization  engineers.  This  shows  the  tremendous 
significance  of  organizational  problems,  without  correct  solution  of 
which  the  development  of  standardization  is  Impossible  even  in  those 

I- 

t 

fields  where  the  necessity  for  it  is  oeyord  doubt.  i 

The  position  of  typification  of  Industrial  and  exploitation  equip-  I 
mcnt  was  not  better,  despite  the  fact  that  the  petroleum  machine-build-  t 
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lng  branch,  which  was  new  to  the  USSR,  was  just  being  created  and  it 
was  very  important  to  determine  the  optimal  nomenclature  of  the  neces¬ 
sary  equipment  taking  into  account  the  long-range  plans  for  the  devel¬ 
opment  of  the  petroleum  and  petroleum  processing  industry*  If  about  20 
types  of  different  pipe  stills  and  cracking  towers  were  In  existence  in 
the  USA  at  that  time  (as  a  result  of  capitalist  competition  between  in¬ 
dividual  companies),  the  scientific-technological  organization  of  the 
USSR  could  have  properly  selected  several  types  of  these  installations, 
satisfying  the  current  demands,  and  several  for  long-range  application. 
Ihe  equipment  in  the  Soviet  Union  was  produced  by  enterprises  of  sever¬ 
al  departments,  which  have  not  paid  any  attention  to  the  elementary 
standardization  problems.  As  a  result,  the  new  typical  pipe  still,  pro¬ 
duced  by  "Kre  kings  troy"  according  to  the  engineering  specifications  of 
the  "Neftezavodstroy"  [Petroleum  Plant  Building  Trust],  has  not  taken 
into  consideration  the  utilization  of  domestic  materials,  and  the 
planned  designs  of  p’  rifi cation  installations  developed  by  the  "Neftez- 
avodstroy"  we**3  not  In  accordance  with  the  plant  equipment,  etc.,  [1]. 

W3tl  the  organization  of  departmental  standardization  committees, 
a  new  period  of  development  of  domestic  standardization  in  the  machine- 
building  field  has  begun.  The  radical  change  in  the  structure  of  the 
standardization  organs  has  resulted  in  the  subsequent  elimination  of 
the  central  standardization  organ  —  the  VKS.  The  activity  of  branch 
standardization  committees  has  resulted  in  the  appearance  of  a  large 
number  of  all-union  standards  of  branch  and  departmental  character, 
since  these  committees  had  the  right  to  elaborate,  approve,  modify  and 
revoke  the  corresponding  all-union  standards.  As  a  result,  alongside 
with  OST  and  OST  of  the  VKS,  OST  of  the  NKTP,  OST  of  the  NKPS,  OST  of 
the  TsM,  OST  of  the  El,  OST  of  the  UKVod,  OST  of  the  HKI-I,  OST  of  the 
NKTM,  OST  of  the  NKStf,  OST  of  the  NKOM,  OST  of  the  MKM?  and  many  others 
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have  begun  to  apply  in  the  machine-building  industry.  In  addition,  the 
People's  Coiranissariats  and  the  other  departments  have  issued  a  large 
number  of  ST,  main  administration  standards,  (they  were  frequently 
called  glavk  standards),  the  field  of  application  of  which  was  limited 
to  the  enterprises  of  the  given  main  administration.  These  standards, 
by  their  contents  and  sphere  of  applicability  were  practically  both 
branch  and  departmental,  in  the  same  manner  as  certain  OST’s,  approved 
by  People's  Commissariats  and  other  departments. 

The  system  for  development  of  standards  by  different  departments 
was  net  distinguished  by  its  universality  and  stability.  Many  standards 
were  given  in  a  compressed  form,  but  some  of  them  went  into  unnecessary 
detail.  These,  for  example,  include  the  OST  of  the  MKPS  70^2/83  under 
the  name  “Signal  lantern  hooks  for  freight  and  passenger  railroad  cars," 
which  actually  included  not  only  18  individual  standards,  but  also  In¬ 
struction  on  the  order  of  implementation  of  this  standard. 

Toward  the  beginning  of  the  second  five-year  plan,  all-union  stand¬ 
ards  of  state- wide  significance,  all-union  standards  of  branch  and  de¬ 
partmental  significance  and  main  administrations  standards,  practically 
frequently  having  the  character  of  branch  standards,  but  absolutely 
nonbinding  also  on  other  main  administrations  of  their  People’s  Commis¬ 
sariat  and  more  so  on  other  People’s  Commissariats  and  departments, 
have  thus  existed  In  the  machine-building  and  instrument-making  indus¬ 
try  of  the  Soviet  Union.  In  addition,  normal  standards,  the  contents  of 
many  of  which  did  not  at  all  differ  from  chat  of  the  enumerated  stand¬ 
ards,  have  operated  at  the  enterprises.  Such  a  system  of  standards  had 
Its  advantages  and  disadvantages.  The  advantages  include,  first  of  all, 
the  possibility  of  rapid  solution  of  a  problem  relative  to  the  stand¬ 
ardization  of  any  object  or  of  the  revocation  of  an  obsolete  standard. 
The  negative  side  Includes  the  possibility  of  issuance  of  parallel 
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standards,  if  the  analogous  standards  operating  in  another  department 
for  some  reason  do  not  satisfy  the  requirements  of  the  given  department. 
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a  considerable  number  of  standards  which  are  of  slightly  more  interest 
in  comparison  with  those  elaborated  previously.  In  this  period  were  ap¬ 
proved  the  first  standards  for  the  basic  parameters  of  lathes,  which 
has  already  laid  the  foundation  for  the  standardization  of  machine  ser¬ 
ies.  However,  in  the  field  of  agricultural  machine-building,  only  the 
blades  of  horse-driven  plowshares  and  the  teeth  of  horse-driven  rakes 
were  standardized  at  that  time.  The  standardization  of  only  individual 
parts  of  spinning  and  weaving  looms  was  begun  in  the  textile  industry. 

The  purpose  and  economic  principle  of  this  standardization  was  the 
tendency  to  ensure  the  possibility  of  purchasing  Interchangeable  fin¬ 
ished  products  and  components  as  opposed  to  manufacture  by  Internal  re¬ 
sources,  i.e.,  specialization  of  production  and  its  coordination.  How¬ 
ever,  no  measures  were  taken  for  developing  specialized  production  of 
these  articles.  In  elaboration  of  these  standards  the  economic  effect 
calculations  were  made  on  the  basis  of  organization  of  large  special¬ 
ized  plants,  which  reached  considerable  sums,  but  this  effect  has  prac¬ 
tically  remained  on  paper,  since  no  concrete  steps  were  taken  toward 
more  extensive  development  or  stimulation  of  organization  of  specializ¬ 
ing  plants. 

Organization  of  branch  standardization  committees  has  substantial¬ 
ly  changed  the  goals  and  problems  of  standardization  and  has  made  it 
nearer  to  the  production  unit.  It  has  promoted  the  adoption  of  inter¬ 
changeability  In  a  number  of  machine-building  branches,  which  has  re¬ 
sulted  In  increasing  the  productivity  of  labor  by  virtue  of  decreasing 
the  volume  of  work  for  adjustment  of  components  and  subassemblies  in 
the  process  of  machine  assembly.  But  this  work  was  not  stimulated  every- 
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where.  It  has  coved  ahead  considerably  in  the  auto- tractor,  machine- 
tool  building  and  aircraft  Industries,  partially  in  agricultural,  tex¬ 
tile,  food  and  transportation  machine-building.  In  heavy  machine-build¬ 
ing,  this  field  of  work  was  forgotten,  which  exerts  its  negative  influ¬ 
ence  now,  when  the  rates  of  development  of  heavy  machine-building  be¬ 
came  more  considerable,  and  the  prerequisite  conditions  for  Its  spe- 
eializacion  and  aggregation  on  the  basis  cf  interchangeability  were  not 
developed  in  time. 

The  departmental  committees  have  performed  a  large  volume  of  work 
in  revising  many  previously  introduced  standards  with  the  puroose  of 
improving  them.  In  particular,  new  standards  for  bolts  have  taken  into 
consideration  their  fabrication  by  upsetting,  which  has  given  a  22$ 
economy  of  metal  and  has  Increased  several- fold  the  productivity  of  la¬ 
bor.  Decreasing  the  height  of  standard  nuts  has  resulted  in  a  20$  sav¬ 
ing  of  metal.  The  standardization  was  instrumental  In  lowering  the  cost 
of  mass-produced  parts  by  6-10$.  4500  general-union  standards  were  ap¬ 
proved  in  the  years  of  the  first  five-year  plan,  i.e.,  by  a  factor  of 
12  more  than  In  the  preceding  five  years.  Toward  the  end  of  1933*  stand¬ 
ards  were  already  elaborated  In  120  scientific  research  organizations 
and  planning  institutes. 

Assimilation  of  new  production  has  made  it  necessary  to  elaborate 
standards  for  methods  of  testing  of  Individual  kinds  of  machines  and 
mechanisms,  standards  for  different  types  of  processes  and  raw  mater¬ 
ials  used  in  many  machine-building  branches.  Including  tractor-building, 
boiler  and  turbine  building  which  required  new  brands  of  steels,  i.e., 
high  chrome  content,  molybdenum,  heat-resistance,  etc.,  and  also  a  num¬ 
ber  of  standards  for  nonferrous  materials  brands. 

Standardization  work  has  acquired  a  new  significance  and  was  sub¬ 
stantially  expanded  which  has  resulted  in  more  operational  activity  by 
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local  and  branch  standardisation  organs.  Conversely,  the  rate  of  work 
of  the  VKS  which  has  limited  its  activity  to  a  narrow  circle  of  prob¬ 
lems,  which  in  addition  required  more  extensive  consultations,  has  de¬ 
creased  considerably,  which  was  determined  by  the  absence  of  the  neces¬ 
sary  organisational  reconstruction  of  its  work.  The  VKS  has  not  found 
major  national  economic  problems  which  it  could  solve.  As  a  result,  a 
decision  of  the  Government  of  the  USSR  about  liquidation  of  the  VKS 
followed  in  June  of  1936,  and  the  entire  standardisation  work,  includ¬ 
ing  approval  and  recording  of  general-union  standards  was  transferred 
to  the  People’s  Commissariats  and  departments.  Standardization  on  the 
scale  of  the  entire  national  economy  was  completely  decentralized,  with 
the  branch  standardisation  committees  partially  reorganized  so  that 
they  could  cope  with  their  new  tasks. 

More  than  4600  standards,  the  overwhelming  part  of  which  represen¬ 
ted  revision  of  those  already  in  force,  were  elaborated  and  approved  in 
the  years  of  the  second  five-year  plan.  Among  the  more  substantial 
standards  from  among  those  elaborated  during  this  time  we  should  count 
standards  for  basic  parameters,  precision  norms  and  testing  methods  for 
certain  metal  cutting  machine-tools  and  for  methods  of  typical  tests  of 
passenger  cars  and  trucks. 

After  decentralization  on  a  state  scale  of  the  entire  standardisa¬ 
tion  work,  serious  shortcomings,  primarily  pertaining  to  the  general 
direction  of  its  development,  have  appeared  together  with  positive  in¬ 
stances.  Decentralisation  has  begun  to  interfere  with  the  utilisation 
of  standardization  in  the  interest  of  further  development  of  the  na¬ 
tional  economy  and  of  its  leading  branch  represented  by  machine-build¬ 
ing.  Instead  of  interrelating  standardization  work  and  making  its  de¬ 
velopment  more  purposeful,  the  departments  have  attempted  to  satisfy 
only  their  own  departmental  Interests.  ■ 


Toward  the  beginning  of  1940,  the  number  of  departments  which  had 
the  right  to  approve  all-union  standards  and  also  to  modify  and  recall 
them  had  reached  26.  Each  of  them  had  developed  it3  own  operational 
system,  its  own  standardization  principles  and  methods  for  elaboration 
of  standards,  its  own  structure  of  standardization  organs  in  the  cen¬ 
tral  and  local  offices.  It  had  become  necessary  to  radically  recon¬ 
struct  the  standardisation  work.  The  absence  of  a  central  organ,  which 
v.oulu  control  all  attitudes  in  the  field  of  standardization  on  the  scale 
of  tlie  [entire]  national  economy  was  being  felt. 

The  decision  of  the  SNK  USSR  and  the  TsK  VKF(b)  [Central  Commit¬ 
tee  of  the  All-Union  Communist  (bolshevik)  Tarty]  on  2  July  19^0  or¬ 
ganized  a  central  organ  —  the  All-Union  Standardization  Committee  in 
the  SNK  of  the  USSR,  which  was  immediately  renamed  the  All-Union 
.Standards  Committee  in  the  SNK  of  the  USSR.  The  comparison  of  these 
two  names  shows  a  substantial  difference  in  the  purpose  and  functions 
of  th<.  central  standardization  organ.  The  first  name  points  to  the  fact 
that  the  given  committee  should  occupy  Itself  with  standardization  on 
tlx.  scale  of  the  entire  national  economy,  while  the  second  name  stated 
that  the  committee  will  occupy  Itself  by  state  standards  only. 

The  period  cf  development  of  centralized  state  standardization  pre¬ 
ceding  the  Second  World  'War  was  very  brief.  The  organization  5f  the 
All-Union  Standards  Committee,  the  staffing  work  and  expansion  of  its 
work  have  practically  taken  up  the  entire  last  part  of  1940.  Only  a 
small  number  of  state  machine-building  standards  were  elaborated  and 
approved  during  thi3  period. 

The  state  standard  as  a  legal  document  has  taken  on  significant 
importance  in  questions  pertaining  to  Improving  the  quality  of  produc¬ 
tion  of  all  production  branches.  Standards  have  afforded  an  increasing¬ 
ly  larger  amount  of  apace  to  sections  pertaining  to  engineering  specl- 
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fications,  testing  methods,  rules  of  acceptance,  packing,  storage  and 
transportation,  and  also  to  other  technical  characteristics,  which  have 
directly  or  indirectly  established  requirements  to  the  quality  of  pro¬ 
duced  articles. 

Together  with  engineering  specifications  standards,  extending  to 
groups  of  machine-building  products  (for  example,  common  engineering 
specifications  for  electric  motors  of  various  service  designations), 
state  standards  for  engineering  specifications  have  appeared  for  speci¬ 
fic  mass  produced  machines.  These  standards  were  called  brand  standards. 

The  year  1941  was  actually  the  first  year  of  state  standardization 
in  the  full  meaning  of  the  word.  The  standards  have  acquired  a  great 
importance,  they  actually  were  the  law  of  the  state  and  the  most  impor¬ 
tant  of  them  were  approved  by  the  Government  of  the  USSR.  The  large 
amount  of  organizational  work  performed  in  1940  by  the  All-Union  Stand¬ 
ards  Committee  at  the  SNK  of  the  USSR  has  given  certain  perspectives 
for  the  development  of  state  standardization  in  the  national  economy  of 
the  USSR,  reducing  departmental  normalization  to  a  secondary  rank. 

3.  STANDARDIZATION  IN  THE  YEARS  OF  THE  SECOND  WORLD  WAR  AND  DURING  THE 
POST-WAR  PERIOD 

The  war,  which  .tarled  in  1941,  put  new  problems  to  the  state 
standardization.  As  a  result  of  the  complicated  war-time  conditions, 
departmental  normalization  practically  ceased.  It  was  replaced  by  tem¬ 
porary  engineering  specifications,  since  it  was  ho  longer  possible  to 
adhere  to  many  of  the  state  standards  then  in  force.  The  war-time  con¬ 
ditions  have  required  new  solutions,  more  flexible  and  conforming  clos¬ 
er  to  the  reality. 

The  standardization  work  in  all  its  manifestations  was,  in  the  war 
years,  subjected  primarily  to  the  necessity  of  providing  for  more  effi¬ 
cient  consumption  of  the  available  material  resources,  especially  those 


of  strategic  importance  and  to  stimulation  of  utilization  of  less 
scarce  processed  and  raw  materials. 

The  war-time  state  standards,  denoted  as  GOST- V  [  All- t*~lon  State 
Standards- War-Time],  had  remained  in  fore?  during  several  years  after 
the  end  of  the  war  and  were  only  gradually  replaced  by  permanent  state 
standards. 

The  scale  of  this  work  can  be  characterized  by  the  fact  that  more 
than  2000  standards  were  approved  in  ;he  war  years  and  more  than  1000 
previously  introduced  standards  were  modified  in  accordance  with  war¬ 
time  requirements.  Many  steam  locomotive  and  railroad  car  subassemblies 
and  components  have  been  standardized  which  has  facilitated  and  accel¬ 
erated  repairs  of  the  rolling  stock.  Standardization  of  instrument 
parts  has  made  it  possible  to  consolidate  their  production  and  use  more 
productive  production  processes.  The  new  standard  for  transformers  has 
lowered  the  metal  consumption  and  the  labor  input  required  for  their 
production  by  50{£.  * 

A  state  standax*d  for  surface  finish,  which  was  of  exclusive  impor¬ 
tance  for  the  entire  subsequent  development  cf  the  domestic  machine- 
building  and  instrument-making  industry,  was  approved  at  the  war* 3  end 
It  was  instrumental  in  the  creation  of  very  interesting  designs  of  in¬ 
struments  for  estimating  the  surface  quality. 

The  war- time  standardization,  when  the  domestic  machine-building 
was  severely  limited,  and  the  production  of.  war  equipment  was  very  de¬ 
veloped,  was  thus  found  to  be  a  very  effective  measure,  instrumental  in 
the  solution  of  many  practical  problems  of  our  country* s  defenses.  The 
limited  possibilities  of  this  time  not  only  have  not  lowered  the  sig¬ 
nificance  of  the  previously  known  standardization  principles  and  meth¬ 
ods,  but  have  enriched  the  domestic  standardization  by  a  new  principle 
of  efficient  utilization  of  -resources. 
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Of  great  methodological  Importance  was  the  work  performed  in  in¬ 
vestigating  domestic  and  foreign  standards  (for  certain  branches  of  In¬ 
dustry)  by  workers  of  the  All-Union  Standards  Committee  in  19^2.  The 
purpose  of  this  work:  to  find,  quickly,  efficient  ways  and  principles 
for  post-war  standardization  to  expedite  the  acceleration  of  the  res¬ 
toration  of  the  national  economy.  It  should  be  said  that  this  methodi¬ 
cal  work,  performed  at  a  very  difficult  time  in  the  country's  history, 
exerted  a  large  influence  on  standardization  methods  in  machine-build¬ 
ing.  This  work  was  performed  scientifically.  Facts  were  systematized 
and  compared,  not  only  individual  standards  but  characteristic  groups 
of  standards  were  analyzed,  conclusions  about  the  content  of  standards 
and  the  completeness  with  which  they  covered  certain  types  of  machine- 
building  products  were  made. 

In  the  field  of  shipbuilding,  this  investigative  work  [9-3  was  per¬ 
formed  by  the  author  of  the  present  book.  It  showed  that  the  fundamen¬ 
tal  standardization  principle  for  going  "from  the  particular  to  the 
general,"  which  has  existed  for  a  number  of  years,  is  Insufficient  both 
from  the  theoretical  and  practical  point  of  view.  In  order  to  ensure, 
with  minimal  expenditure  of  effort  and  means,  more  radical  results  in 
the  field  of  specialization  ana  coordination  of  plants,  expansion,  ra¬ 
ther  than  contraction  of  the  type  range  of  objects  of  production  and  of 
more  extensive  adoption  of  aggregation  and  interchangeability,  another 
standardization  principle  is  necessary.  A  new  principle,  which  was 
called  the  principle  of  standardization  "from  the  general  to  the  par¬ 
ticular,  "  was  proposed.  Simultaneously,  at  was  shown  that  both  funda¬ 
mental  standardization  principles  (the  old  and  the  new)  not  only  do  not 
contradict  one  another,  but  conversely,  they  complement  one  another  and 
both  of  them  make  standard’  more  effective  and  purposeful. 

Certain  changes,  the  .vanee  of  which  followed  from  underesti- 


sating  the  significance  of  scientific  methodical  work,  took  place  in 

.  £ 

the  field  of  standardization  in  the  years  of  the  postwar  five  year  plan 
(19^6-1950).  Shortcomings  of  practice  deprived  of  a  theoretical  basis 
had  become  apparent.  The  most  •  immediate  problem  was  the  creation  and 
development  of  the  standardization  science,  in  order  to  illuminate  the 
theoretical  aspect  of  practical  experience  in  the  Interests  of  more 
correct  development  of  the  latter. 

1 

In  demobilizing  the  industry  and  in  assimilating  peace-time  pro¬ 
duction,  It  was  extremely  important  to  have  state  parametric  standards 
for  types  of  machines  and  equipment  which  were  needed  by  the  national 
economy  taking  into  account  long-range  plans  for  its  further  develop¬ 
ment;  however >  these  standards  were  not  prepared  in  time.  Only  an  opin¬ 
ion  to  the  effect  that  such  standards  should  be  elaborated  beforehand 
was  expressed  in  1942.  But  their  elaboration  required  a  large  amount  of 
time  and  trained  specialists.  No  conditions  for  the  elaboration  of  such 
GOST* s  existed  during  the  war  and  only  parametric  standards  for  river 
shipbuilding,  which  exerted  a  great  Influence  on  the  restoration  of  the 
fleet  were  ready  toward  the  beginning  of  the  first  post-war  five-year 
plan  [9].  | 

i 

It  was  very  natural  that  in  the  first  post-uar  years  the  following 
problem  arose:  what  should  be  the  task  of  state  standardization  In  the 
machine-building  field  and  what  should  be  Its  guiding  principle  •? 

i. 

-  -  .  I 

The  Incorporation  of  the  All-Union  Standards  Committee  Into  the  | 

I 

Gostekhnika  [State  Committee  of  the  Council  of  Ministers  USSR  for  New  1 

I 

Technological  Methods]  at  the  beginning  of  1948  can  be  taken  as  an  In-  j 
dicator  of  the  significance  and  role  of  standardization  in  the  intro-  | 
duction  of  advanced  technology  Into  the  national  economy;  the  standard, 
having  the  force  of  a  law  has  become  an  effective  weapon  in  the  fight 
for  rapid  adoption  of  new  technological  achievements  into  the  Indus- 
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trial  practice.  However,  standardization  has  not  found  its  proper  place 
in  Gostekhnika  and  has  become  isolated.  Instead  of  elaboration  of  para¬ 
metric  standards  for  types  of  machines  and  equipment  needed  by  the  na¬ 
tional  economy,  a  new  standardization  trend,  based  on  the  principle  of 
standardization  of  produced  goods  was  initiated. 

Without  being  being  theoretically  substantiated  and  being  provided 
with  an  analysis  of  economical  and  technological  experience,  the  given 
standardization  principle,  as  a  result  of  an  administrative  decision, 
was  in  force  from  the  end  of  1947  to  1950. 

Measures  for  ensuring  the  required  quality  of  machines  and  equip¬ 
ment  have  not  lost  their  importance  also  in  the  post-war  years.  The 
newly  assimilated  machines  had  higher  speeds,  increased  working  parame¬ 
ters  and  more  intensive  working  conditions.  It  would  seem  that  by 

% 

achieving  standardization  of  engineering  specifications  can  rapidly  and 
radically  solve  the  problem  of  ensuring  the  proper  quality  of  actually 
produced  machines,  which  is  of  great  importance  to  the  national  economy. 
These  considerations  have  influenced  the  decision  to  develop  state 
standardization  namely  in  the  direction  of  elaboration  of  standards  on¬ 
ly  for  production  being  planned,  the  basic  content  of  which  were  engi¬ 
neering  specifications.  The  shortcoming  of  this  standardization  prin¬ 
ciple  was  the  fact  that  many  important  machine-building  and  instrument¬ 
making  problems  may  be  found  to  be  outside  the  sphere  of  state  stand¬ 
ardization.  This  situation  Is  characterized  by  the  following  examples. 

•Example  1.  The  most  important  unit  of  the  diesel  locomotive  is  the 
diesel  engine.  If  the  production  of  diesel  engines  is  planned  as  inde¬ 
pendent  objects  of  production  foruse  in  vessels  or  as  spare  assemblies, 
then  diesels  of  this  type  will  be  included  in  the  nomenclature  of  the 
planned  production.  In  this  case.  It  is  possible  to  standardize  the 
diesel  engine.  In  the  opposite  case  the  object  of  standardization  will 
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be  the  uiesel  locomotive,  and  not  the  locomotive  diesel  engine  and  all 
the  requirements  with  respect  to  the  diesel  engine  (for  example,  the 
rating,  fuel  consumption,  time  covered  by  the  guarantee)  will  be  includ 
ed  in  the  standard  of  engineering  specifications  for  the  diesel  locomo¬ 
tive  as  a  whole.  In  the  meantime,  the  -locomotive  diesel  engine,  its 
subassemblies,  and  certain  parts  are  of  significant  interest  to  stand¬ 
ardization. 

Example  2.  The  Interrelationship  between  weight  and  dimensional 
parameters  for  buses,  trolleybuses,  trucks,  track- laying  and  wheel 
tractors,  trailers  and  semitrailers,  automotive  trains  and  other  trans¬ 
portation  facilities  with  norms  for  construction  and  reconstruction  of 
roads,  bridges,  rights  of  way  and  tunnels  is  a  very  Important  problem 
from  the  national  point  of  view.  However,  standards  of  these  general 
norms  cannot  be  referred  to  standard'  of  planned  production  and  these 
problems  would  have  been  inevitably  iv_  -.id  outside  the  sphere  of  stand¬ 
ardization;-  Actually,  after  accepting  the  above  standardization  prin¬ 
ciple  as  the  guiding  principle,  the  work  on  this  topic  which  had  been 
developed  before,  has  ceased.  Work  on  this  topic  was  renewed  only  re¬ 
cently. 

Example  3«  To  Increase  the  economic  effectiveness  of  utilization 
of  such  powerful  and  high-productivity  machines  as  contemporary  excava¬ 
tors  and  dumping  trucks  operating  as  a  team,  it  is  necessary  to  ensure 
that  the  capacity  of  the  excavator  shovel  and  of  the  dumping  truck  body 
be  matched.  Otherwise,  both  machines  can  be  found  to  be  out  of  propor¬ 
tion  to  one  another  and  will  be  utilized  inefficiently,  lowering  the 
productivity  of  the  service  personnel  and  increasing  the  net  cost  of 
the  performed  work. 

Example  4.  The  dimensions  of  color  and  finishing  equipment  in  the 
textile  industry  is  not  correlated  with  those  of  the  looms  which,  ac- 
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cording  tc  professor  A= P.  Rvbkin.  results  in  incomplete  utilization  of 
the  latter.  But  standards  for  parameters  of  machines  ope rati rg  in  con¬ 
junction  with  one  another  were  not  subjected  to  the  operation  of  the 
standardization  principle  being  discus ^ed. 

In  addition,  the  elaboration  of  engineering  specifications  stand¬ 
ards  will,  according  to  this  principle,  be  directed  toward  freezing  of 
technical  indicators  already  achieved.  As  a  result  of  this,  these  stand¬ 
ards  do  not  enhance  technological  progress.  Not  each  elaborated  draft 
of  such  a  standard  could  be  approved  as  a  state  standard.  Parameters  of 
goods  manufactured  by  the  machine-building  and  instrument -making  indus¬ 
tries  in  many  cases  did  not  conform  with  the  present-day  technological 
level,  which  has  resulted  in  the  rejection  of  some  standards  drafts. 

Here  are  a  few  examples. 

Hie  draft  of  the  engineering  specifications  standard  wide-gauge 
railroad  freight  cars  (boxcars,  gondolas  and  flatcars)  was  elaborated 
on  the  basis  of  cars  already  In  existence.  But  these  cars  have  no  long¬ 
er  satisfied  the  increased  requirements  put  to  railroad  transportation  ^ 
with  respect  to  the  load  and  holding  capacity  of  the  car  bodies  and  al¬ 
so  with  respect  to  the  strength  of  individual  structural  elements.  In 
addition,  examination  of  the  draft  of  the  standard  presented  for  ap¬ 
proval  by  railroad  car  .manufacturers  has  revealed  the  desirability  of 
changing  specifications  for  the  automatic  coupling  Installation,  modi¬ 
fication  of  the  distance  between  center  sills,  production  of  gondolas 
with  a  metal  body  only,  reinforcement  of  the  car  roof  structure,  cover¬ 
ing  the  part  of  the  boxcar  floor  facing  the  doors  by  sheet  steel,  etc. 

One  of  the  departments  of  the  former  Gostekhnika  of  the  USSR  has 
also  requested  that  the  door  space  be  widened  since  some  self-propelled 
loader  could  not  get  Into  the  boxcar. 

Hie  draft  of  a  standard  when  using  the  above  standardisation  prin- 
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ciple  was  based  entirely  cn  the  description  or  the  design  of  already 
manufactured  (planned)  cars.  It  was  elaborated  without  taking  into  ac¬ 
count  the  new  needs  of  railroad  transportation,  of  the  contemporary 
achievements  of  foreign  railroad  car  building  technology,  the  necessity 
of  modernization  of  the  existing  car  designs  and,  without  taking  into  ac¬ 
count  the  long  range  plans  for  the  development  of  the  national  economy. 
The  proposed  standard  was  rejected.  But  no  practical  conclusions  were 
drawn  from  this  fact.  The  industry  continued  to  produce  obsolete  cars 
and  the  Ministry  of  Communications  continued  to  accept  them  into  ser¬ 
vice.  Money  and  the  time  of  skilled  workers  expended  on  the  elaboration 
of  a  useless  standard  proposal  have  been  spent  in  vain,  which  was  a  di¬ 
rect  result  of  application  of  a  standardization  principle,  incorrect 
with  respect  to  technical  and  economic  considerations. 

Not  less  characteristic  is  the  example  of  the  S-80  tractor,  which 
Las  been  extensively  used  in  our  country’s  agriculture,  although  Its 
prototype,  as  we  know,  was  Intended  for  construction  work  only.  The 
state  standard  proposal  has  actually  repeated  the  facts  which  were  al¬ 
ready  contained  in  the  catalog  and  which  were  peculiar  to  the  design  of 
the  tractor,  including  its  Individual  ^service  shortcomings.  For  example, 
the  air  taken  in  by  the  tractor  engine  reached  it  through  a  nozzle,  the 
end  of  Which  was  placed  In  the  driver’s  cab.  A  large  amount  of  dust  en¬ 
tered  the  cab  together  with  the  air,  which  was  detrimental  to  the  dri¬ 
ver’s  working  conditions.  In  addition,  the  cab  floor  was  produced  from 
metal,  as  a  result  of  ’which  the  drivers  were  either  overheated  or  sub¬ 
jected  to  extreme  cold.  The  tractor  also  had  other  defects,  the  neces¬ 
sity  and  feasibility  of  whose  elimination  was  beyond  any  doubt.  However, 
the  proposal  for  the  standard  for  the  S-80  tractor  was  elaborated  as  a 
standard  for  a  planned  object  and  did  not  take  into  account  the  neces¬ 
sity  to  improve  Its  design. 
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The  putting  in  force  of  this  standard  would  have  been  definitely 
detrimental,  since  it  would  have  been  possible  for  the  plant  to  retain 
for  a  number  of  years  the  tractor  design  without  taking  any  steps  for 
improving  it  by  referring  to  the  state  standard  as  justification. 

Branch  standards  for  automobiles  which  have  made  it  possible  for  plants 
to  produce  automi biles  of  existing  designs  for  a  number  of  years  with¬ 
out  modernizing  them  should  be  subjected  to  the  same  kind  of  evaluation. 

It  became  clear  that  standardization  of  planned  production  in  the 
form  in  which  It  has  been  conducted  has  not  justified  itself.  A  propo¬ 
sal  for  the  1950  state  standardization  plan,  based  on  this  principle, 
was  rejected  by  the  Council  of  Ministers  of  the  USSR.  The  standardiza¬ 
tion  plan  was  revised  and  its  form  was  changed.  Many  standard  proposals, 
elaborated  by  ministries  and  departments  according  to  previously  ap¬ 
proved  governmental  standardization  plans,  actually  could  not  be  ap¬ 
proved  as  standards.  As  a  way  out  of  this  situation,  a  resolution  was 
adopted  to  permit  the  ministries  and  departments  which  have  elaborated 
these  standard  proposals  to  approve  them  as  their  own  departmental  nor¬ 
mal  standards.  This  act  has  resulted  in  an  intensive  development  of  de¬ 
partmental  normalization  in  machine-building  and  instrument-making 
which,  in  addition,  was  parallel,  with  respect  to  the  subject  field,  to 
governmental  standardization. 

That  ill-defined  boundary  which  after  all  did. exist  up  to  1948  be- 
tween  governmental  standards  and  departmental  normal  standards  was 
erased. This  could  not  but  influence  the  further  direction  of  the  devel¬ 
opment  of  governmental  standardization  and  departmental  normalization 
in  the  machine-building  and  instrument-making  industries.  If  we  take 
into  account  that  departmental  considerations  have  made  it  more  conven¬ 
ient  for  machi..a-building  ministries  to  have  their  own  normal  standards, 
which  they  could  modify  and  revoke  without  any  coordinattion  with  other 
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ministries  and  departments,  then  it  will  be  easier  to  understand  the 
reasons  for  the  more  rapid  development  of  departmental  normalization  In 
machine-building  and  instrument -making  in  comparison  with  the  develop¬ 
ment  of  governmental  standardization  in  these  branches  of  Industry. 

The  aforementioned  circumstances  had  an  ill  effect  on  the  work  of 
standardization  and  normalization  organs  at  plants,  in  [scientific  re¬ 
search]  institutes  and  ministerial  main  administrations.  Their  work  has 
taken  on  a  formal  and  even  bureaucratic  character,  caused  by  the  bu¬ 
reaucratic  methods  for  approving  standard  drafts,  which  have  taken  roots 
in  the  previous  years.  Many  standardization  workers  transferred  to  other 
work,  since  the  stagnation  and  indefiniteness  of  purpose  in  the  goals 
and  tasks  of  standardization  could  not  promote  the  development  of  crea¬ 
tive  ideas.  Different  points  of  view  about  the  causes  of  the  unsatis¬ 
factory  condition  of  standardization  and  normalization  in  machine- 
building  have  arisen  and  many  suggestions  were  made  about  ways  for  re¬ 
construction  of  this  work.  A  brief  illumination  of  these  is  necessary 
in  order  to  prevent  the  recurrence  of  similar  errors  in  the  future. 

The  following  questions  have  arisen* 

1)  What  should  be  the  goals  and  tasks  of  governmental  standardiza¬ 
tion  in  the  machine-building  field  relative  to  the  needs  of  the  rapidly 
developing  national  economy; 

2)  What  should  be  the  system  and  methodology  of  all  types  of  work 
in  the  field  of  standardization,  their  interrelationship  and  the  organ¬ 
izational  structure  of  local,  branch  and  central  standardization  organs; 

3)  is  the  elaboration  of  governmental  or  branch  standards  for  par¬ 
ameters  of  machines,  subjected  to  planning  and  assimilation  in  the  fu¬ 
ture,  expedient; 

4)  does  perspective  exist  for  and,  is  it  expedient  to  develop 


branch  standardization  and  what  should  be  the  methodology  of  approval 
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of  proposals  of  standards  and  normal  standards; 

5)  is  the  existence  of  recommended  standards  expedient  and  what 
should  be  the  degree  to  which  terminological  standards  are  to  be  made 
compulsory; 

6)  what  should  be  the  organizational  forms  of  control  of  the  ad¬ 
herence  to  standards  and  normal  standards; 

7)  is  it  expedient  to  establish  scientific  research  work  in  the 
field  of  machine-building  standardization  and  also  the  establishment  of 
courses  on  standardization  fundamentals  in  machine-building  institutes 
and  technical  schools; 

8)  what  fundamental  shortcomings  are  peculiar  to  preserC"  ?ay  nor¬ 
malization  and  standardization  [10]. 

A  lively  discussion  of  all  these  problems  has  taken  place  in  the 
scientific  and  technical  Journal  "Herald  of  the  Machine-Building  Indus¬ 
try"  (1951-1953)*  The  discussion  vias  productive  and  has  made  it  possi¬ 
ble  to  evaluate  different  points  of  view.  The  content  of  the  Individual 
points  of  view  is  given  in  a  systematic  form  In  the  first  edition  of 
this  book  [1]. 

The  present-day  goals  and  tasks  of  governmental  standardization  In 
the  machine-building  industry  were  formulated  by  the  author  of  this 
book  (11],  [12].  In  brief,  these  goals  and  tasks  reduce  to  the  follow¬ 
ings 

1.  Standardization  of  types  and  basic  parameters  of  machines, 
mechanisms,  apparatus,  instruments  and  automation  facilities,  needed 
for  complete  (integrated)  satisfaction  of  all  branches  of  the  national 
economy,  with  the  purpose  of  timely  adoption  of  new  equipment  and  maxi¬ 
mal  mechanization  and  automation  of  production  in  all  branches  of  the 
national  economy. 

2.  Standardization  of  indicators,  characterizing  the  quality  of 


produced  machines  and  equipment,  their  service  life  and  reliability,  in 
order  to  ensure  service  requirements  and  more  efficient  utilization  of 
the  metal  used  up  in  the  fabrication  of  machines  and  equipment. 

3.  Standardization  of  engineering  specifications  for  interchange- 
ability  in  order  to  expand  the  field  of  mass  production,  lowering  the 
labor  time  going  into  manual  operations,  development  of  coordination 
and  adoption  of  assembly-replacement  methods  of  machine  repair  under 
service  conditions. 

4.  Standardization  of  types,  engineering  [technical]  characteris¬ 
tics  and  dimensions  of  subassemblies  and  components  which  are  common  to  i 
machines,  mechanisms,  apparatus,  instruments  and  automation  facilities 
with  different  service  purposes,  in  order  to  organise  specialization  of 
production  units,  consolidation  and  automation  of  production. 

Extensive  deliberation  of  all  these  problems  has  made  it  possible  J 

to  put  on  the  order  of  the  day  the  elaboration  of  the  necessary  meas-  j 

ures.  The  initiative  was  taken  by  the  Organizational  Office  of  the  for¬ 
mer  All-Union  Scientific  Engineering  and  Technical  Society  of  Machine- 
Building  and  Instrument-Making  Industries,  VNITOMashpribor,  *  which  has 

j 

prepared  the  necessary  draft  of  the  proposal  and  has  presented  it  for  | 

JL 

consideration  by  the  Council  of  Ministers  of  the  USSR  [12].  In  June  of  j 
1955,  this  proposal  after  appropriate  refinements,  was  accepted  by  the  j 
Council  of  Ministers  of  the  USSR  as  an  order,  which,  alongside  with  | 
governmental  standards  has  provided  for  branch  no  real  standards;  their  | 
application  extends  to  all  enterprises  and  organizations  of  the  given  f 

machine-building  or  instrument-making  branch  without  exception  and  in-  j 

i 

1 

dependent  of  their  departmental  or  territorial  subordination.  I 

4.  STANDARDIZATION  AT  THE  PRESENT  STAGE  OF  ITS  DEVELOPMENT 

:  i 

The  necessity  for  reforms  in  the  field  of  standardization  coincid¬ 
ed  with  the  abolition  of  the  many  machine-building  industries.  This  has  : 
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upgraded  the  role  of  branch  standardization  and  has  also  made  it  neces¬ 
sary  to  create  a  new  stage  -  general  machine-building  normalization  - 


which  would  replace  the  abolished  departmental  normalization.  All  these 


problems  were  solved  in  October  of  1959  with  the  issuance  of  appropriate 
decisions  of  the  Council  of  Ministers  of  the  USSR. 

.  Elaboration  of  machine-building  normal  standards  for  the  entire 
complex  of  tools,  diesets,  fixtures  and  other  general  purpose  produc¬ 
tion  equipment,  and  also  machine-building  standards  and  normal  stand¬ 
ards  for  common  machine  subassemblies  and  parts  and  the  more  important 
mechanization  and  automation  facilities  was  provided  for  in  order  to 
develop  specialization  of  production  and  establishment  of  uniform  nor¬ 
mal  standards  in  the  USSR.  The  more  important  problems  in  the  field  of 
standardization  and  normalization  for  the  next  few  years  are: 

a)  establishment  of  the  type  range  and  basic  parameters  of  produc¬ 
tion,  transportation  and  power  equipment,  machines  and  mechanisms  ex¬ 
tensively  used  in  the  national  economy; 

b)  elaboration  of  typical  elements  of  automatic  lines  and  multi- 
spindle  machine-tools; 

c)  Increasing  the  productivity  and  reliability  of  lifting  and 
transportation  equipment,  machines  and  equipment  for  the  building  ma¬ 
terials,  construction,  road-building  and  excavation  industries  with  the 
puipose  of  integrated  mechanization  of  labor- consuming  and  heavy  work 
and  in  particular  for  mechanization  of  loading- unloading  operations; 

d)  elaboration  of  uniform  assembled  unified  control  and  adjustment 
systems  for  more  important  production  processes  and  also  measuring  and 
control  elements  of  these  systems  of  pickups,  converters,  secondary  in¬ 
struments  and  actuators; 

e)  Improving  the  measurement  precision  and  control  reliability  of 
automated  production  processes; 
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f)  further  development  of  work  for  Interchangeability  of  subassem¬ 
blies  and  parts  in  all  machine-building  and  instrument-making  branches. 

First  priority  was  given  to  unification  of  equipment  for  the  chem¬ 
ical,  petroleum- chemical,  petroleum  processing  and  related  branches  of 
industry  and  the  establishment  of  rational  series  of  parameters  and  di¬ 
mensions  for  vessels  and  apparatus,  filters,  separators,  autoclaves, 
centrifuges  and  pumps,  and  also  of  equipment  for  the  rubber  industry 
and  for  the  production  of  plastics  and  organic  synthetics. 

The  stated  tasks  in  the  electrical  engineering  and  radio  industry 
fields  is  improving  the  quality  and  power  indicators  of  electric  motors, 
high  and  low  voltage  apparatus,  transformers  and  cable  products,  and 
also  to  establish  basic  parameters  and  quality  indicators  for  radio  in¬ 
stallation  apparatus.  Of  great  significance  is  unification  of  basic 
subassemblies  and  components  of  radio  and  electronic  apparatus  and  also 
the  adoption  of  aluminum  to  the  production  of  conductors,  cables  and 
electrical  equipment  as  means  of  replacing  copper. 

In  order  to  coordinate  the  standardization  and  normalization  work 
of  the  appropriate  types  of  goods  and  to  ensure  technical  uniformity  in 
the  different  branches  of  the  national  economy,  the  leading  branch  sci¬ 
entific  research  Institutes,  planning  and  design  organizations  and 
principal  enterprises  have  been  charged  with  the  responsibilities  of 
base  organization  with  respect  to  standardization  and  normalization. 

The  base  organizations  should: 

a)  elaborate  proposals  of  governmental  standards  and  normal  stand¬ 
ards; 

b)  compile  plans  for  coordination  of  the  work  of  leading  enter¬ 
prises,  scientific  research  and  planning  and  design  organizations  with 
respect  to  the  elaboration  of  branch  normal  standards  for  the  correspond¬ 
ing  types  of  goods; 
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c)  control  the  fulfillment  of  plans  for  normal  standards  elabora¬ 
tion; 

d)  to  conduct  scientific  investigations  and  experimental  work  re¬ 
lated  to  the  elaboration  and  adoption  of  governmental  standards  and 
normal,  standards; 

e)  prepare  proposals  for  timely  revision  of  standards  and  normal 
standards  which  do  not  conform  with  current  requirements. 

The  base  organization  were  given  the  right  to: 

a)  present  for  approval  drafts  of  state  standards  and  normal  stand¬ 
ards  for  machine-building  elaborated  for  production  assigned  to  the 
base  organizations; 

b)  control  the  adoption  of  and  conformance  with  standards  and  nor¬ 
mal  standards  in  organizations  and  at  enterprises; 

c)  to  assign,  through  the  appropriate  sovnarkhozes.  State  Commit¬ 
tees  of  the  Council  of  Ministers  for  technological  branches,  ministries 
and  departments,  performance  of  standardization  and  normalization  work 
to  enterprises  and  organizations  which  produce  and  plan  the  correspond¬ 
ing  production. 

Normal  standards  elaborated  by  enterprises  and  planning  and  design 
organizations  for  their  internal  needs  (except  for  limit  standards) 
must,  in  the  appropriate  manner,  be  approved  by  the  appropriate  base 
organizations.  Hie  approval  of  machine-building  normal  standards  is  en¬ 
trusted  to  the  All-lkiion  Scientific  Research  Institute  for  Machine- 
Building  Normalization,  the  VNIINMASh.  Interbranch  machine-building 
normal  standards  and  branch  normal  standards  elaborated  and  approved  in 
the  prescribed  order  become  mandatory  upon  all  enterprises  and  organ¬ 
ization  regardless  of  their  subordination. 

The  existing  system  of  standards  has  an  omission,  however.  The 
role  of  sovnarkhozes  in  the  future  development  of  all  varieties  of 
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standardisation  has  not  been  concretely  defined  In  the  decisions  now  in 
force.  The  absence  of  the  necessary  contact  between  the  base  organiza¬ 
tions  and  sovnarkhozes  and  other  organizations  has  resulted  in  the  ap¬ 
pearance  of  new  varieties  of  normal  standards  which  are  in  force  in  in¬ 
dividual  sovnarkhozes. 

It  should  be  noted  that  the  system  of  standards  and  normal  stand¬ 
ards  now  in  force  includes  also  various  engineering  specifications  of 
interrepublican,  republican,  branch,  departmental,  oblast  and  local, 
significance.  All  these  engineering  specifications  are  limited  in  the 
sense  of  the  sphere  of  application  but  are  not  thematically  defined. 

Manu¬ 
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[Footnotes] 


A  detailed  description  of  the  peculiarities  of  war-time 
standardization  is  presented  in  Keference  [l]. 

Later,  the  VNITOHashpribor  served  as  the  basis  for  organizing 
the  NTQ  Hashprom  [Scientific  Technical  Society  of  the  Machine 
building  Industry]  and  of  the  NTO  Prlborprom  [Scientific  and 
Technical  Society  of  the  Instrument-making  Industry ]• 
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Chapter  3 

DEFINITION  OF  FUNDAMENTAL  CONCEPTS  AND  TERMS  IN  THE  FIELD 

OF  STANDARDIZATION 

1.  CAUSES  OF  THE  INSTABILITY  OF  ANY  TECHNOLOGICAL  TERMINOLOGY 

Any  technological  terminology  cannot  remain  constant  for  a  long 
time.  It  is  continuously  modified  and  refined  with  the  progress  of 
science  and  technology,  with  increasing  extension  and  profoundness  of 
that  theoretical  and  practical  knowledge  which  is  touched  upon  by  the 
terminology.  Subjective  factors  also  influence  the  establishment  of 
terminology. 

A  characteristic  example  of  divergence  in  definitions  is  the  term 
"electric  motor. "  In  the  eighties  of  the  past  century  it  was  defined  as 
follows;  l)  electrical  exciter  or  2)  bodies,  exciting  electricity  on 
contact.  At  present,  the  term  "electric  motor"  denotes  a  machine  which 
converts  electrical  energy  into  mechanical  energy. 

The  concept  "interchangeability, "  as  all  other  concepts  in  the 
field  of  standardization,  was  subjected  to  substantial  modifications 
or  refinements  not  only  with  accumulation  of  experience  and  deepening 
of  investigations,  but  also  as  a  result  of  changing  the  technological 
level  of  production.  As  early  as  in  the  relatively  recent  past,  the 
German  standardization  theoretician  Dr.  of  Engineering  Kincle  has  de¬ 
fined  the  concept  "interchangeability"  as  the  "state  of  products,  which 
makes  It  possible  from  a  multitude  of  components  to  pick  one  and  to 

place  it  without  adjustment  Into  any  group  of  its  mating  components  in 

% 

such  a  manner  that  they  would  mate  satisfactorily  and  in  accordance 
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with  prescriptions. "  But,  this  definition  admittedly,  is  obsolete  at 
the  present  time  and  does  not  reflect  satisfactorily*  the  substance  of 
the  problem. 

The  sharp  increase  in  the  working  speed  of  machines,  temperatures 
and  stresses  in  their  elements,  the  simultaneously  increased  require¬ 
ments  with  respect  to  assembly  precision,  reliability  and  long  service 
life  of  machines  has  resulted  in  the  fact  that  ensuring  interchange- 
ability  of  components  on  the  basis  of  dimensions  and  surface  finish  on¬ 
ly  is  no  longer  sufficient  at  the  present  time.  Now  it  is  necessary  to 
ensure  interchangeability  with  respect  to  the  riveting  depth,  character 
of  residual  stresses,  etc.  Of  great  significance  in  instrument  making 
is  interchangeability  with  respect  to  elastic,  magnetic,  electrical  and 
other  physical  parameters  and  properties. 

The  second  Leningrad  conference  on  interchangeability  and  new 
methods  of  [production]  control  has  proposed  the  following  definition 
of  the  given  term:  "Interchangeability  is  an  integrated  concept,  em¬ 
bracing  problems  of  design,  fabrication  and  operation  of  machines  and 
instruments.  By  interchangeability  one  should  denote  the  property  of  de¬ 
signs  to  satisfy  requirements  put  to  them,  Which  embrace  all  aspects  of 
high-quality  operation  of  machines  and  instruments  and  economy  in  the 
production  process,  set  up  on  the  basis  of  independent  manufacture  of 
individual  parts  (components,  subassemblies).” 

To  what  fact  do  these  exainples  attest?  Primarily  about  the  com¬ 
plexity  involved  in  the  solution  of  any  problem  of  terminology,  about 
the  direct  dependence  of  accepted  or  recommended  definitions  on  the 
present  level  of  scientific  and  technological  development,  on  the  state 
of  the  production  processes  and  production  organization.  All  this  per¬ 
tains  in  the  same  degree  to  the  terminology  of  standardization,  its  var¬ 
ieties  and  methods. 
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2.  A  BRIEF  SURVEY  OF  THE  EXISTING  STANDARDIZATION  TERMINOLOGY 

The  term  ‘'standardization"  has  appeared  in  the  Russian  language 
only  in  the  post-revolutionary  period,  when,  under  the  influence  of 
the  study  of  American  industrial  production  experience,  the  concept  de¬ 
noted  by  the  term  "standardization"  had  acquired  in  our  country  a  wider 
universal  meaning  than  the  term  "normalization. "  But  the  terms  "normal¬ 
ization"  and  "normalizing"  have  a  long  history  in  the  Russian  language 
and  they  have  been  retained  up  to  the  present  time  and  are  sometimes 
used  for  denoting  the  term  "standardization.  " 

The  industry  does  not  always  pay  attention  to  differentiation  be¬ 
tween  standardization  and  normalization.  For  example.  It  is  pointed  out 
In  Reference  [14]  that  design  and  technological  work  performed  at  en¬ 
terprises,  in  planning  organizations  and  scientific  research  institutes 
the  results  of  which  are  formalized  by  issuance  of  normal  ^andards  Is 
called  normalization,  it  can  be  concluded  from  this  that  the  totally 
similar  work  which  is  culminated  by  the  issuance  of  stanuards  will  al¬ 
ready  be  called  standardization. 

The  terms  "unification"  and  "typification, "  are  frequently  under¬ 
stood  by  authors  of  many  works  as  different  stages  of  the  same  process. 
Thus,  for  example,  it  is  noted  in  Reference  [13  ]  that  unification  is 
usually  used  to  denote  the  selection  of  several  types  of  products  and 
the  elimination  of  the  superfluous  assortment  of  goods,  with  the  deter¬ 
mining  Instant  In  this  work,  in  distinction  to  other  varieties  of 
standardization,  being  the  absence  of  introduction  of  any  modlficat_ons 
Thl3  Interpretation  of  unification  completely  corresponds  to  the  gener¬ 
ally  assumed  definition  of  the  term  "simplification.  " 

It  follows  from  a  number  of  references  which  Were  analyz^d^^at 
the  term  "unification"  was,  during  the  initial  period  of  development  of 
domestic  standardization,  used  In  the  following  sense:  l)  as  synonymous 
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tandardization;  2)  as  limitation  of  assortments;  3)  ss  typifica- 


wion;  4)  as  reduction  to  one  type  (unification).  Toward  the  end  or  the 


Forties,  it  became  customary  in  machine-building  to  denote  by  the  term 
unification  an  integrated  group  of  measures  having  as  their  purpose  re¬ 
duction  to  a  sensible  minimum  of  the  number  and  standard  dimensions  of 
machines  and  equipment,  their  assemblies,  subassemblies  and  components 
and  also  of  brands  ana  assortments  of  materials  used  in  their  produc¬ 


tion. 


While  the  term  "standardization "  does  not  meet  with  any  Objections 
the  term  "simplification”  is  met  with  pre  judice  bordering  on  the  nega¬ 
tive  on  the  part  of  some  standardization  workers.  The  substance  of  the 
problem,  obviously,  consists  not  in  the  tenn  proper,  but  in  the  content 
of  effective  work  characterized  by  this  concept . 

Taking  into  account  the  importance  of  simplification  to  the  na¬ 
tional  economy,  the  Government  of  the  USSR,,  as  early  as  1932,  issued  a 
decree  about  extensive  adoption  of  simplification  into  the  practice  of 
the  Soviet  industry.  This  decree  Was  unjustly  forgotten  by  the  econo¬ 
mists,  although  it  has  retained  its  timeliness  up  to  the  present  time? 
The  readers  will  find  sufficient  material  about  simplification  in  a 
number  of  chapters. 

The  term  "typifieation”  has  not  as  yet  been  established  in  the 
practice  of  the  domestic  industry.  Many  works,  presenting  extensive 
treatments  of  typifieation  in  different  branches  of  the  national  econ¬ 
omy  ’were  published,  but  only  a  few  of  these  works  provide  any  answers 
to  the  problem  of  what  is  typifieation  and  what  is  its  substance.  Typ- 
ification  makes  it  possible  to  achieve  better  substantiated  specializa¬ 
tion  of  plants,  shops;  and  sections,  to  normalize  production  equipment, 
to  facilitate  and  accelerate  production  preparations  and  to  decrease 
the  time  of  assimilation  of  new  machines  and  other  articles.  Typifica- 


-  62  - 


tion  as  a  creative  field  of  work  for  many  designers  and  production  en¬ 
gineers  is  widely  utilised  in.  the  practice  of  domestic  machine-building 
and  instrument-making  plants,  design  and  technological  organisations 
and  branch  scientific  research  institutes. 

In  addition  to  the  concepts  pertaining  to  standardization.  Its 
varieties  and  methods  which  were  enumerated  and  described  above,  the 
terms  "nomenclature”  and  "classification"  are  frequently  encountered  in 
the  machine-building  and  instrument-making  practice.  The  term  "nomen¬ 
clature"  is  defined  in  Reference  [153  as  an  assembly  of  concepts  of 
terms  and  designations  used  in  a  certain  field  of  science,  technology, 
etc.  This  term  is  defined  in  the  Encyclopedia  Britannica  In  approxi¬ 
mately  the  same  manner.  The  term  "classification, "  according  to  the 
Minor  Soviet  Encyclopedia  is  defined  by  arrangement  of  articles  by 
classes  on  the  basis  of  similarity.  In  the  standardization  practice, 
the  terms  "nomenclature"  and  "classification"  are  sometimes  used  as  In¬ 
distinguishable  concepts.  However,  a  standard  for  the  nomenclature  of 
any  given  product  establishing  a  uniform  terminology  may  not  possess 
the  properties  of  classification.  Nevertheless,  the  majority  of  these 
standards  are  elaborated  on  a  scientific  basis.  On  the  other  hand, 
classifications  standards  which  do  not  pretend  to  be  scientifically 
substantiated  are  also  in  existence;  they  are  substantially  nothing 
more  than  the  enumeration  of  kinds  of  types  of  products  which  are  also 
subdivided  by  some  of  their  features. 

Classification  is  usually  the  first  and  imperative  step  which  must 
be  taken  for  any  more  or  less  scientifically  substantiated  standardiza¬ 
tion. 

Correlating  the  above  Information,  we  can  make  the  following  con¬ 
clusions. 

The  instability  of  the  standardization  terminology  is  primarily 
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due  to  those  changes  In  science,  technology  and  production  methods  which 
have  influenced  and  are  influencing  the  goals  and  tasks  of  standardiza¬ 
tion  in  all  its  manifestations .  The  statements  to  the  effect  that  a 
standard  is  a  specimen,  encountered  in  scientific  and  technical  litera¬ 
ture,  has  an  his  tori  cal  background.  Standardization  was  officially  form¬ 
ulated  earliest  of  all  in  England,  and  it  had  as  its  main  goal  to  en¬ 
hance  British  trade  and  its  struggle  in  world  markets.  This  has  prede¬ 
termined  the  purpose  of  the  British  standard,  i.e. ,  to  describe  the 
stable  quality  of  traded  goods.  A  product  described  by  this  standard 
became  a  specimen.  Subsequently,  other  tasks  of  standardization  have 
arisen.  It  was  supposed  to  influence  the  development  of  production,  and 
its  specialization  and  to  increase  the.  output  of  goods.  Definitions  at¬ 
testing  to  the  fact  that  standards  establish  weights  and  measures,  and 
various  comparison  units  (physicotechnical,  Chemical,  visual,  etc. ), 
have  appeared,  in  conjunction  with  this.  The  development  of  large-series 
and  mass  production  has  resulted  in  the  fact  that  standardization  was 
being  determined  M  problems  of  intef changeability,  etc. 

The  inconsistencies  of  standardization  terminology  are  due  to  the 
fact  that  methodological  work  in  this  field  was  begun  only  toward  the 


end  of  1956*  The  push  for  this  type  of  work  was  provided  by  a  discus¬ 
sion  in  the  journal  "Herald  of  the  Machine-Building  Industry"  In  1951- 
1953  and,  by  the  All-Union  Conference  on  Problems  of  Standardization 
and  normalization  which  took  place  In  Leningrad  in  195*1*  Ihe  absence  of 
uniform  methodological  recommendations  has  Inevitably  resulted  In  dif¬ 
ferences  and  inconsistencies  In  approaches  to  the  goal  and  tasks  of 
standardization,  which  was  also  reflected  In  the  terminology.  A  unity 
of  approaches  h  .s  not  been  ensured  even  in  the  Soviet  encyclopedias. 
Thus,  for  example,  the  Great  Soviet  Encyclopedia  defines  standardiza¬ 
tion  as  the  establishment  of  uniform  quality  Indicators  and  requirements 
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put  to  raw  and  processed  materials,  semifinished  and  finished  goods; 
the  norms  and  specifications  established  in  the  process  are  formulated 
in  a  document  which  Is  called  the  standards  According  to  the  above  for¬ 
mulation,  the  all-union  standard  is  the  basic  means  for  Increasing  the 
quality  of  production  put  out  by  Soviet  enterprises,  means  of  ration¬ 
alization  of  production,  means  for  amplifying  control  of  production 
processes  and  right  with  economic  irresponsibility. 

As  opposed  to  standardization,  normalization  is  treated  in  the 
Great  Soviet  Encyclopedia  as  the  establishment  of  uniform  noms  and 
specifications  for  types,  brands,  parameters,  dimensions  and  quality  of 
products  or  their  Individual  subassemblies  and  component  s,  and  also  for 
methods  of  production  and  testing,  designations,  branding  and  storage 
rules,  etc. 

Another  definition  Is  given  in  the  Minor  Soviet  Encyclopedia, 

Where  it  is  said  that  the  standard  is  "a  typical  or  specimen  kind  of 
product  ,"  satisfying  certain  requirements  with  respect  to  the  measure, 
weight,  quality,  etc. ,  and  standardization  Is  the  reduction  of  many 
kinds  of  products  to  a  small  amount  of  typical  specimen  of  certain 
quality,  shape  and  dimensions. 

The  basic  shortcoming  of  the  definitions  given  In  the  Soviet  en¬ 
cyclopedias  is  the  absence  of  perspective.  They  point  only  to  that 
which  Is  available  and  what  can  be  done  by  limitation,  but  they  are  si¬ 
lent  about  the  long-range  role  of  standardization,  about  the  fact  that 
standards  establish  the  type  range  for  machines  and  equipment  needed  by 
the  national  economy  taking  into  account  the  long  range  plans  for  its 
development,  that  standards  are  the  base  for  development  of  production 
specialization.  The  encyclopedic  formulations  net  only  have  not  elim¬ 
inated  but,  conversely,  have  promoted  the  development  of  inconsisten¬ 
cies  in  the  standardization  terminology. 
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3*  PRINCIPLES  FOR  THE  ESTABI5SKI*1ENT  OF  AN  EXPEDIENT  TERMINOLOGY  IN  THE 
FIELD  OF  STANDARDIZATION 

The  technical  terminology  of  standardization  recommended  for  prac¬ 
tical  purposes  (see  below,  in  this  chapter)  Is  based  on  the  following 
principles.  * 

1.  The  terminology  should  constitute  a  system  of  interrelated  con¬ 
cepts  and  definitions.  When  terminology  ceases  to  be  interrelated,  par¬ 
allelism  between  Individual  varieties  of  standardization,  for  example, 
between  standardization  and  normalization,  or  between  republican  engi¬ 
neering  specifications  and  state  standards,  is  inevitable. 

2.  The  terminology  should  not  remain  stable  for  ah  unlimited 
length  of  time.  The  terminology  must  be  systematically  refined  and  re¬ 
vised,  otherwise,  it  will  slow  down  progress  and  will  Improperly  orient 
industrial  workers., 

3..  The  terminology  should  actively  take  part  in:  the  development  of 
rspeciallzationiv- -coordination  and  automation  of  production  in  the  mach¬ 
ine-building  industry  of  Our  country  an#  to  help  in  solving  problems 
pertaining  to  the  creation  Of  the  material  and  technical  base  of  Com¬ 
munism  and  the  development  of  production  of  high-productivity  machines 
and  equipment.  .  • 

A.  The  terminology  characterizing  such  varieties  of  standardiza- 


should  orient  the  industrial  workers  toward  extensive  utilization  of 
these  measures  in  the  interests  of  the  entire  national  economy,  in  the 
interests  of  improvement  of  the  economic  indicators  of  the  work  of  the 
machine-building  industry.  The  terminology  should  promote  the  exposure 
of  new  problems  which  can  be  solved  by  standardization  methods. 


5>  The  terminology  should  contribute  to  better  coordination  of  the 
elaboration  of  machine  building  standards  and  normal  standards  for  eom- 
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mo n  subassemblies  and  components  of  machines,  tools,  components  of  fix¬ 


tures,  uic acts,  etv. 


6.  The  terminology  should  create  thef  prerequisite  conditions  for 
further  improvement  of  the  existing  standardization  and  normalization 


7«  The  elaboration  of  terminology  should  not  encumbering 

the  Russian  technical  language  by  new,  unsubstantiated  terms  and  con- 


8.  The  terminology  should  be  as  clear  and  brief  as  possible.  At 

the  same  time,  it  should  be?  kept  in  mind-  that  briefness  is  not  always 
synonymous  with  clarity.  ^  ,  \ 

9.  The  terminology  should  take  into  account  the  fact  that  stand¬ 

ardization  i/s,  an  important  element  of  scientific  organisation  of  labor. 
4.  STANDARDIZATION  TERMS  -  '  _  — _V 

li  Standardization  (general  definition)  is  a  field  of  creative 


work  of 


.y  •  engineers  and  economists  inr  eatablishing :v 


classjisy  ^their  basic  parametersand  dimensions ,  englheering^characterr- : 
istics  and ^ethe^:lfi^^a^i^satis^ir|pt)te?^dudreW^s^® ^ International 
economy  and  teiiLng:  d:  0  account  long-range  plans  for  its  development ; 

b)  kinds  and  service  purposes  of  raw  and  processed  materials , semi¬ 
finished  goods,  fuel  and  lubricants,  their  technical  characteristics, 
physiochemical  and  other  indicators  which  determine  the  quality  and 


c)  classifications  and  designation  systems  for  -products  of  all  in¬ 
tended  purposes  and  their  elements,  conventional  codes  and  conversion 
tables,  and  also  scientific  and  tecludcal  terms  and  designations; 

d)  unity  of  weights  and  measures,  interchangeability  systems. 


norms ,  rules  and  recommendations ; 
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e)  engineering  requirements  to  the  goods  being  produced  with  the 

—  -  -  _ j%-  _ j  j*—  x.i —  wf  iH  sttsiii  1 1  tv  of  their  Quality-* 

purpose  oi  ensuring  ufic  ucv.ca«u*j  — — - 5 — -«#  * 


and  also,  of 


Of  this  quality  for  the  time  p«x*ivu  CvVered  by 


f)  accelerated  testing  methods,  having  as  their  purpose  all- sided 

control  of  the  established  production  quality; 

trahsportatiOn:  and  storage  of  pro¬ 
ducts  with  the  purpose  of  preserving  the  established  quality  and  ensur¬ 
ing  better  utilization  ;in  service ; 

h);  special  requirements  to  the  production  of  articles  and  their 

the  process’  of^opiiation>  expedient  for  the  given  period  Of  development 
of  production  .forces. 

Standardization-  has  several  varieties  and  manifests  Itself  In  two 
forms :•  l)  in  the  form,  of  standards,  2)  In  the  form  of  other  technical 
-documents,  including  mandatory;  '0be 3 *  /•  -v'_.  ;  ~  =  - 

^  the  heeds  of 

production,  asrwell  as  with  scientific  requirements. 

•3.  TCstional  standardization  is  standardization  performed  on  a  na¬ 
tional  scale,  independent  of  the  state,  social  or  mixed  form  of  leader- 


4.  International  standardization  Is  standardization  conducted  by  | 
the  specially  created  International  Standardization  Organization  (ISO)  | 
with  the  purpose  of  facilitating  and  developing  of  international  trade,  | 
scientific,  technological  and  cultural  relations  and  community  of  men.  | 

International,  standardization  does  not  have  as  Its  purpose  unification  | 

'  ■  ’  ■  •  8 

I 

of  national  standards.  | 
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extending  the  fields  of  coordination,  adoption  of  interchangeae iJ.it 
development  of  the  raw  products  base,  Joint  utilization  of  scientif 
and  technological  achievements  and  also  deepening  of  economic  relat 
and  of  the  community  of  men. 

6.  Standardization  in  machine-building  is  the  most  complex  and 


multifaceted  field  of  standardization  on  the  national,  international 
and  regional  scales.  Standardization  in  machine-building  embraces  the 
establishment  of: 

a)  integrated  groups  or  individual  types  of  machines,  mechanisms, 
apparatus,  instruments  and  automation  facilities  needed  by  all  branches 
of  the  national  economy,  including  power  generation,  transportation, 
communications  and  scientific  investigations,  and  also  of  assemblies, 
il^aSssmblie  s  -  and  components  of  machinesi  andi  other  product  s  of  the  Tna'- 

electrical  branches  of  the  industry;  ;;  _  :r  -  : \  '  ; 

_  b)  classifications  and  designation)  systems  for  machine-building 


c )  requirements  put  to  the  metal'  and  nonmetal,  basic  and  auxiliary 
materials,  semifinished  products,  fuel  and  lubricants  which  are  being 
used; 

d)  requirements  put  to  interchangeability  and  conditions  for  en¬ 
suring  it; 

e)  requirements  put  to  the  production  quality  and  external  appear¬ 
ance  of  the  products  of  machine-buildings  and  of  guarantee  periods, 
corresponding  to  progressive  service  life  and  operational  reliability 


f)  accelerated  methods  for  testing  machines,  equipment  and  other* 
products.,  their  assemblies,  subassemblies  ana  components  with  the  pur¬ 
pose  of  verification  of  fulfillment  of  service  life  and  reliability  re¬ 
quirements  and  also  requirements  put  to  the  retention  of  the  appropriate 


external  appearance; 

g)  requirements  put  to  the  integrated  shipping  of  components  of 
large  machines  and  equipment  and  also  to  packing,  transportation  and 
storage  of  machine-building  products; 

h)  requirements  put  to  ensuring  safe  and  efficient  operation  of 
machines  and  equipment,  and  their  assemblies,  subassemblies  and  compon¬ 
ents,  including  transportation  facilities  for  carrying  passengers; 

i )  norms  and  other  specifications  along  the  lines  of  industrial 


7-  Branch  standardisation  is  achieved  in  individual  branches  of 


industry  in?  order  to  ensure  uniformity  of  engineering 
andLnoiTns  which  are  in  force  in  the  given  branchy:  and  also  with  the 
purpose  of  creating  conditions  for  the  development  of  intrabranch  pro¬ 
duction  /s|feciaiigati on  and  cpo]pdinatioh.=  Ibis  ktrii  of :  standardization 
is  now  called  in  the  Soviet  Union  by  the  name  of  branch  normalization. 

8.  Departmental  standardization  is  achieved  in  individual  depart¬ 
ments  and  ministries  with  the  same  purposes  as  branch  standardization, 
but  only  on  the  scale  of  the  given  department  (ministry). 


9*  The  level  of  standardization  describes  the  field  of  extension 
of  the  applicable  standards  cr  of  standards  still  in  the  process  of  elab¬ 
oration.  The  highest  level  is  international  standardize tion,  followed 
by  national,  branch  and  local  standardization.  Each  level  may  have  its 


own  subject  field  which  ensures  proper  coordination  and  interaction  be¬ 
tween  standards  of  different  levels.  The  conformance  with  this  condi¬ 


tion  is  especially  important  in  those  cases  when  standards,  normal 


standards  and  republican  engineering  specifications,  the  fields  of  in¬ 
fluence  of  which  Can  be  found  at  different  levels,  are  simultaneously 
in  force .  The  level,  of  standardization  is  sometimes  called  the  stand¬ 
ardization  scale.  . 

5-  NORMAIIZATION  T-EftHS 

1.  Normalization  (General  definition)  is  synonymous  with  standard¬ 
ization  in  individual  Countries  and  in  the  Soviet  Union  It  is  a  parti¬ 
cular  case  of  standardization,  its  basic  variety,  peculiar  to  machine- 
building,  instrument-making,  shipbuilding  and  electrical  industry  only 
and  also  to  railroad  transportation.  Normalization  pertains  to  the 
field  of  subassemblies  and  Components  of  machines,  mechanisms,  appara¬ 
tus,  instruments  and  automation  facilities,  tools  anct  fixture  compon¬ 
ents,  die  sets  and  other  production  process  equipment.  Normalization  em¬ 
braces  of  the  following  expedient : 

a)  types,  subassemblies  and  components  of  machines,  mechanisms, 
apparatus,  instruments  and  mechanization  facilities,  their  structural 
elements,  fabricated  (or  fundamental)  and  associated  dimensions ; 

b)  types  and  dimensions  of  tools  and  components  of  fixtures,  die- 
sets  and  other  production  equipment; 

c)  classifications  and  designation  systems  for  components  and  sub¬ 
assemblies  of  machines  and  of  the  entire  production  equipment; 

d)  requirements  put  to  the  quality  of  production  of  subassemblies 
of  machines  and  production  equipment  and  their  testing  methods; 

e)  requirements  put  to  the  f  acking,  transportation  and;  storage  in 
those  cases  when  it  is  necessary  to  conform  to  special  conditions; 

f)  norms  pertaining  to  the  field  of  scientific  organization  of  la¬ 
bor.  . 

Normalization  can  be  .interbranch,  interdepartmental,  branch  and 


local. 


2.  Interbranch  normalization  (general  machine- building  normaliza- 

-  -  --  ,  _  _  ~  f 

tion)  is  a  variety  of  normalization  the  objects  of  which  are  character-  j 

_  _  f .  '  -  'I 

istic  of  all  or  several  branches  cf  machine-building.  j 

| 

3.  Interdepartmental  normalisation  is  a  variety  of  normalization  j 

.  ...  -  -  --------  .  | 

the  objects  of  which  are  used  in  several  departments  and  which  for  this 

-  '  '  '  j 

reason  together  approve  the  corresponding  normal  standards  for  these*  | 

1 

objects  and  their  elements. 

4.  Branch  normalization  is  a  variety  of  normalization  having  very 

considerable  perspectives  for  development  necessary  for  the  achievement  f 

■  *  _ 


of  component -part  specialization,  automation  and  coordination  in  branch¬ 
es  of  machine  building  on  a  wide  scale. 

5*  Local  normalization  is  a  variety  of  normalization  which  has  de¬ 


veloped  mostly  at  machine-building  plants.  Its  subject  field  depends  on 
the  general  purposes  of  standardization  and  normalization  In  the  nation 
and  on  systems  of  standardization  and  on  the  development  of  general  ma¬ 
chine-building  and  branch  normalization. 

6.  STANDARDS  AND  NORMAL  STANDARDS  TERMINOLOGY 

1.  Standard  (general  definition)  is  a  technical  document  of  inter¬ 
national,  national,  branch  or  local  significance.  *nie  standard  can  be 
mandatory,  recommended  or  experimental,  fully  or  partially  describing 
that  object  or  problem  to  which  its  force  extends.  The  content,  purpose 
and  effectiveness  of  a  standard  depend  on  those  problems  which  will  be 
solved  by  it  during  the  time  It  is  in  force  and  also  on  those  basic 
principles  which  serve  as  the  basis  for  the  elaboration  of  the  given 
standard.  The  contents  of  the  standard  depend,  in  addition,  on  the  re¬ 
quirements  put  to  it,  which  depend  on  Its  intended  purpose  (parametric 


lip 

ts 


standards,  dimensional  standards,  engineering  specifications  standards,  I 

— .  .  I 

testing  methods  standards,  etc.,),  and  also  on  periodically  changing  | 

requirements  with  respect  to  the  arrangement  formalization,  of  standard  | 


proposals  * 

2.  State  standard  (GOST  [All-Union  standard]}  is  at  tile  present 
time  the  only  official  form  of  standards  in  the  Soviet  Union.  The  ap¬ 
plication  of  state  standards  is  mandatory  upon  all  organizations  and 
persons  In  the  entire  territory  of  the  USSR.  The  state  standards  have 
the  power  of  a  law,  they  are  published  as  an  Official  publicqtion  only 
and  their  reprinting  is  forbidden.  The  State  standards  are  classified 
by  three  features  With  respect  to  content  and  field  of  application: 
divisions,  classes  and  groups  of  production.  The  standards  are  numbered 
in  numerical  sequence  with  the  addition  of  numbers  giving  the  year  in 
which  the  standard  was  approved.  The  standards  are  not  coded  with  res¬ 
pect  to  branch  or  other  features. 

3.  international  standard  is  for  the  most  part  formulated  as  an 
international  recommendation.  The  degree  to  which  these  standards  are 
mandatory  depends  on  the  consent  of  the  given  country.  In  the  positive 
case*,  the  contents  of  the  international  standard  or  International  re¬ 
commendation  are  transferred  to  the  appropriate  standard  (in  the  USSR  — 
•to  the  state  standard). 

4.  Regional  standard,:  unlike  its  international  counterpart,  is  in 
force  only  in  a  certain  group  of  countries  in  which  case  it  is  formal¬ 
ized  in  each  country  as  its  own  national  standard  (In  the  USSR  —  as  the 
appropriate  state  standard),  with  an  index  which  may  be  in  one  or  anoth 
ex  manner  different  from  the  other  national  standards. 

5.  parametric  standard,  is  at  the  present  time  an  important  kind 
standard  acting  in  the  machine-building  industry  of  the  USSR.  The  types 
and  varieties  of  machines  and  equipment  described  by  concrete  indica¬ 
tors:,  which  are  being  established  by  parametric  standards,  are  the  ba¬ 
sis  for  the  development  of  planning- and- design  work.  Parametric  stand¬ 
ards  may  have  two  degrees  of  completeness: 
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1)  standards  including  principal  parameters  of  basic  types  of  ma-  § 

chines  or  other  equipment  onlv;  ! 

ff~ 

.  .  .  __  Jgs 

2)  standards  including  principal  and  auxiliary  parameters  of  ma-  | 

-  ft 

chines  and  other  equipment,  for  their  basic  types  (basic  models)  as  for  | 

i 

all  expedient  modifications  (versions)  of  specialized  intended  purpose.  | 

if 

Parametric  standards  can  be  integrated,  embracing  the  appropriate 

n 

-  -  M 

types  of  various  jointly  operating  machines.  These  standards  should  | 

Is 

facilitate  the  creation  of  automatic  production  units  (plants,  shops,  § 
lines)  on  the  basis  of  utilisation  of  not  only  narrowly  specialized 
equipment  designed  for  the  given  automated  production  unit;,  but  also  of  § 

p 

serially  produced  equipment  (with  a  uniform  control  principle). 

| 

6.  Standardsof  engineering  requirements  differ  from  other  teehni-  § 

| 

cal  documents  (in  particular,  from  engineering  specifications)  by  the  f 

§ 

fact  that  it  provides  for  themore  important  operational  indicators  of  I 

a? 

§ 

machines  and  other  machine-building  products  including  indicators  des-  | 
cribing  their  service  life  and  reliability.  These  indicators  predeter- 

I 

mine  requirements  put  to  the  design  and  manufacture  of  objects  of  pro- 

I 

due  tio n.  Standards,  of  engineering  requirements  supplement  parametric 
standards  and  together  ’with  them  are  specific  specifications  for  the 
elaboration  of  new  equipment.  | 

7*  Standard  of  testing  methods  has  three  aspects:  f 

'  '  '  it 

a)  establishment  of  typical  testing  methods  for  the  products  of  § 
machine-building  conducted  on  proving  grounds  and  in  service  with  the  § 
purpose  of  finding  ways  for  further  improvement  of  their  quality; 

b)  establishment  of  accelerated  testing  methods  conducted  under  | 
laboratory  conditions  with  the  purpose  of  rapid  clarification  of  the 

f 

quality  of  newly  elaborated  or  modernized  machines,  mechanisms,  appara-  f 

k 

tus,  instruments  and  automation  facilities;  | 

c)  establishment  of  arbitrary  testing  methods  for  tests  conducted 


for  determining  the  conformance  of  produced  goods  to  the  engineering 
specification,  parametric  and  other  standards  which  are  in  force. 

8.  The  dimensional  standard  is  characterised  by  three  varieties: 

a)  standard  of  fabricated  dimensions  for  components,  subassemblies, 
tools,  etc.; 

b)  standard  of  basic  (including  Joining)  dimensions  of  components, 

etc. ; 

c }  standard  of  basic  dimensions  of  components,  etc. ,  including 
supplements  which  contain  the  fabricated  dimensions  of  these  components, 
etc. ,  and  also  the  necessary  directions  with  respect  to  the  production 
process. 

The  elaboration  of  working  drawings  is  not  necessary  for  the  adop¬ 
tion  of  standards  of  varieties  "a"  and  "cT  The  adoption  of  standards  of 
the  "b”  variety  requires  either  the  elaboration  of  unclassified  working 
drawings,  which  are  issued  to  ail  interested  enterprises,  or  the  is¬ 
suance  of  detailed  catalogs  (if  the  production  of  the  given  standard¬ 
ized  products  has  been  organized  at  specialized  enterprises),  or  the 
elaboration  of  appropriate  machine-building  dr  branch  normal  standards 
containing  fabricated  dimensions. 

9*  Priority  of  standards  is  a  very  important  but  not  always  ob¬ 
served  condition  for  coordinated  development  of  standardization  and 
normalization.  VJhen  parallel  standards  and  normal  standards  exlot,  a 
certain  subject  field,  depending  on  the  circumstances,  can  bu  referred 
to  state  standards  and  machine-building  normal  standards  or  to  machine 
building  and  branch  normal  standards,  etc.  This  is  the  reason  why  the 
priority  of  the  standard  over  the  machine-building  normal  standard,  of 
the  machine-building  normal  standard  over  the  branch  normal  standard 
and  of  the  branch  normal  standard  over  the  plant  normal  standard  must 
beretained.  Defining  the  boundaries  of  the  subject  fields  of  standards 
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and  normal  standards  promotes  proper  establishment  of  the  levels  of 
standards  and  normal  standards. 

10.  Normal  standard  -(general  definition)  is  a  technical  document 
of  general  machine-building,  interdepartmental ,  branch  or  local  signi¬ 
ficance.  The  normal  standard  can  be  mandatoiy,  recommended,  temporary 
or  experimental,  fully  or  partially  characterizing  objects  and  problems 
to  which  its  force  extends.  Normal  standards  are  elaborated  for  sub- 
assemblies  and  components  Of  machines,  mechanisms,  apparatus,  instru¬ 
ments  and  automation  facilities,  for  structural  elements  cf  components, 
for  tools,  components  of  fixtures,  die sets  and  other  production  equip¬ 


ment.  The  normal  standards  can  establish  fabricated  dimensions  of  the 
enumerated  products,  including  all  their  versions,  or  only  the  basic 
dimensions. 

11.  Machine-building  normal  standard  (NM)  is  a  general  machine- 
building  or  Interbranch  mandatory  normal  standard  extending  to  all  or 
a  part  of  machine-building  or  Instrument-making  branches*  Machine- 
building  normal  standards  are  of  four  varieties : 

1)  Normal  standard  for  fabricated  dimensions  of  components  and 
tools,  not  requiring  working  drawings  for  its  adoption; 

2)  normal  standard  for  types  and  basic  dimensions  requiring  fur¬ 


ther  totalization  In  the  elaboration  of  working  drawings; 

3)  normal  standard  for  types  and  basic  parameters  requiring  fur¬ 
ther  planning  and  design  elaboration; 

4)  normal  standard  for  types  and  basic  parameters  which  is  a  dev¬ 
elopment  of  the  state  standard  for  types  and  basic  parameters  of  the 
same  products. 

In  the  last  case,  the  machine-building  normal  standard,  although 
developing  the  corresponding  standard,  actually  duplicates  it.  In  con¬ 


nection  with  which  It  should  be  formulated  as  a  revised  standard  or  it 
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is  necessary  to  revoke  this  standard  which  Is  developed  by  the  given 
normal  standard  only  partially,  without  continuing  its  development  to 
the  fabricated  dimensions  stage. 

12.  Branch  normal  standard  (ON)  is  a  mandatory  normal  standard  ex¬ 
tending  to  all  enterprises,  design  and  other  organizations  of  the  given 
machine-building  branch,  independent  of  their  territorial  or  departmen¬ 
tal  subordination.  Branch  normal  Standards  are  of  four  varieties  ? 

1)  normal  standard  for  limiting  the  applicable  state  standard  rel¬ 
ative  to  the  needs  of  its  machine-building  branch; 

2)  normal  standard  for  limiting  the  applicable  state  Standard  and 
its  related  machine-building  normal  standard; 

3)  normal  standard  for  types  and  basic  parameters  requiring  fur¬ 
ther  detalization  in  working  drawings; 

4)  normal  standard  for  general  requirements  put  to  the  design  of 
objects  of  production  of  the  given  branch  and  to  their  fabrication- 

Unlike  machine-building  normal  standards,  the  branch  normal  stand¬ 
ards  are  elaborated  for  assemblies*  subassemblies  and  components  with 
application  limited  to  the  given  branch  and  also  for  special  types  of 
tools  and  production  equipment  used  only  by  the  given  machine-building 
branch. 

13.  Local  normal  standard  (N)  pertains  primarily  to  plant  normal 
standards  elaborated  and  approved  by  plants  for  their  internal  needs. 
Plant  normal  standards  are  of  three  varieties; 

1)  normal  standard  for  limiting  the  applicable  state  standard, 
machine-building  or  branch  normal  standard  in  conformance  with  internal 
needs; 

2)  normal  standard  for  types  and  dimensions  of  subassemblies  and 
components  of  basic  products  manufactured  by  this  plant  only,  and  also 
for  certain  special  types  of  tools  and  other  production  equipment  used 
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by  this  plant  only;  | 

H 

3)  normal  standards  embracing  different  engineering  problems  re  la-  j 
ted  to  scientific  organization  of  labor,  design  of  objects  Of  main  and  | 

auxiliary  production,  regulating  of  documentation  existing  at  the  plant,  1 

1 

etc.  1 

jf 

u 

The  local  normal  standards  include  similar  engineering  documents  j 

II 

elaborated  by  various  Installation,  design  and  other  organizations  for  § 

their  internal  needs.  All  the  local  normal  standards  are  mandatory  upon  J 

.  p 

those  organizations  which  have  elaborated  and  approved  them.  | 

l^J.  Temporary  normal  standard  is  elaborated  and  used  in  those  in-  j 

dividual  cases  when  the  central  or  special  design  organization  has  its  | 

fi 

own  general- technological  and  normal  standard  documentation  while  the  I 

_  I 

plant  at  which  the  objects  which  are  designed  by  this  design  organiza-  g 

s 

tion  has  a  different  type  of  documentation.  Ihe  temporary  normal  stand-  g 

II 

ards  are  supposed  to  eliminate  the  difference  in  engineering  documenta-  1 

■  -  -  s 

tion  and  to  find  ways  for  adoption  of  uniform  branch  normal  standards  I 

i 

to  replace  the  departmental  or  local  normal  standards  which  are  now  in  | 
force.  t 

15*  Normal  standards  for  engineering  requirements  and  testing 
I  methods  are,  by  their  contents,  similar  to  standards  for  engineering 

}  requirements  and  testing  methods.  ’  { 

7-  TERMS  DESCRIBING  THE  VARIETIES  OF  STANDARDIZATION  J 

1.  Unification  is  one  of  the  varieties  of  standardization,  which  I 

:  P 

g 

is  frequently  performed  as  Independent  creative  work;  at  the  same  time,  | 

unification  is  one  of  the  more  extensively  used  and  effective  methods  | 

1 

of  standardization  and  normalization.  Unification  In  the  machine-build-  § 
ing  Industry  is  regarded  as  a  measure  directed  toward:  f 

a)  the  reduction  of  the  multitude  of  existing  types  and  stand-  j 


ard  dimensions  of  articles  and  their  components,  materials  and  semifln-  J 
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ished  products  to  a  smaller  number  of  types  and  standard  dimensions  by 
modification,  in  the  appropriate  cases,  of  designs  or  structural  ele¬ 
ments,  basic  or  secondary  dimensions,  engineering  directions,  material 
brands,  tolerances  and  fits,  methods  of  fabrication  and  the  types  of 
blanks  used,  methods  of  heat  or  chemically  assisted  heat  treatment,  me¬ 
tal  coatings,  etc; 

b)  such  a  modification  of  the  designs  and  fabricated  dimensions 
materials  brands  and  heat  or  chemically  assisted  heat  treatment  and 
fabrication  precision  of  similar  components  produced  at  different 
plants  which  will  make  possible  efficient  fabrication  on  automatic 
lines  without  resetting  or  minimal  resetting  the  latter; 

c)  the  development  of  an  integrated  group  consisting  of  a* limited 
number  of  unified  interchangeable  assemblies,  subassemblies  and  compon¬ 
ents  from  the  various  combinations  of  which  it  would  be  possible  to  as¬ 
semble  a  considerably  larger  nomenclature  of  machines,  mechanisms,  ap¬ 
paratus,  instruments  and  automation  facilities  with  the  addition  of  a 
certain  amount  of  special  subassemblies  and  components  (for  example, 
various  multispindle  machine-tools  intended  for  special  purposes,  ap¬ 
paratus  for  the  chemical  industry,  hulls  of  tankers  of  various  capacity, 
etc. ); 

d)  the  revision  of  the  types  and  standard  dimensions  of  produced 
or  purchased  products  used  for  assembly  of  product  sets,  in  order  to 
replace  obsolete  Or  not  sufficiently  reliable  products  by  more  modern 
and  higher- quality  goods. 

All  these  four  unification  trends  are  used  both  in  the  elaboration 
of  proposals  for  standards  and  normal  standards  as  well  as  in  the  capa¬ 
city  of  operations  performed  outside  of  standardization  plans.  In  the 
latter  case,  unification  solves  local  problems  of  individual  plants, 
design  and  technological  planning  organizations.  Unification  on  the 
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scale  of  an  entire  branch  of  machine-building  or  of  a  sovnarkhoz  is 
performed  more  i nf rc quent 1 y . 

2.  Simplification  is  the  simplest  economically  desirable  and,  from 
the  engineering  point  of  view,  the  most  accessible  variety  of  standard¬ 
isation;  at  the  same  time,  simplification  is  one  of  the  most  extensive¬ 
ly  used  standardization  and  normalization  methods.  Simplification  de¬ 
notes  simple  limitation  of  the  brands  and  assortments,  grades  and  other 
varieties  used  in  the  main  and  auxiliary  production  of  materials,  semi¬ 
finished  products,  fuel,  lubricants  and  other  materials  and  purchased 
products.  Together  with  this,  simplification  results  in  simplification 
of  production  by  eliminating  superfluous  standard  dimensions  especially 
in  the  field  of  production  equipment,  unnecescary  types  of  accounting 
and  documentation,  combination  of  different  norms  for  materialised  sem¬ 
ifinished  products  su^jgly  stocks,  etc.  Simplification  is  most  frequent¬ 
ly  used  at  plants  for  limiting  the  force  of  one  or  another  state  stand¬ 
ards,  machine-building  normal  standards,  branch  normal  standards,  re¬ 
publican  and  departmental  engineering  specifications  and  also  depart¬ 
mental  orders  for  all  kinds  of  materials,  semifinished  and  finished  pro- 


* 


ducts,  etc.  | 

3.  Typifi cation  is  one  of  the  varieties  of  standardization,  which  j 
is  conducted  as  independent  creative  work  of  designers  and  production  § 
engineers;  at  the  same  time,  typifi  cation  is  one  of  the  very  little 

H 

used  standardization  methods  which,  nevertheless  have  great  utility  for  | 

B 

ft 

the  future.  Unlike  unification,  typiflcation  can  solve  general  problems  I 

| 

of  development  of  an  entire  machine-building  branch.  Typiflcation  has  a  I 


long  range  promise  also  fez*  normalization  as  a  method  which  makes  it  § 
possible  to  solve  problems  of  normalization  of  machine  subassemblies  | 
and  components  in  those  cases  when  this  cannot  be  achieved  by  unifies-  { 
tion  methods.  Typiflcation  is  conducted  on  the  basis  of  a  system  of  | 
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preferential  auanties: 

a)  in  the  establishment  of  dimensional  (parametric)  series  of 
machines,  mechanisms,  apparatus,  instruments  and  automation  facilities, 
taking  into  account  not  only  present  but  also  future  needs; 

b)  in  the  elaboration  of  parametric  standards  for  machines  and 
other  objects  of  production  taking  into  account  current  and  future 
needs; 

c)  in  the  normalization  of  machine  components  in  those  cases  when 
a  parametric  (dimensional)  series  of  the  components  being  normalized 
cannot  be  created  by  unification  or  mathematical  statistics  methods; 

d)  in  the  standardization  or  noainalizatiai  of  tools  forthe  typi¬ 
fied  production  processes. 

Typification  is  used  also  in  the  adoption  of  group  methods  of  com-  { 
ponent  machining  by  grouping  them  in  optimal  batches  but  this  belongs 

* 

to  the  field  of  production  engineering  and  organization  and  is  there¬ 
fore  not  illuminated  in  the  present  book. 

u 

S 

4.  Aggregation  is  one  of  the  more:  interesting  but  as  yet  insuffi- 

*  I 

ciently  utilized  varieties  of  standardization;  at  the  same  time,  aggre-  { 
gation  is  one  of  the  effective  standardization  and  normalization  meth¬ 
ods.  Aggregation  is  conducted  most  frequently  as  inedpendent  creative 
work  of  designers  in  the  field  of  objects  of  main  production  and  pro¬ 
duction  equipment.  Aggregation  is  donducted  in  order  to: 

a)  extend  the  field  of  utilization  Of  certain  general-purpose  ma¬ 
chines"  by  creating  conditions  for  rapid  replacement  of  the  working 
parts  of  the  equipment;  in  tills  case,  the  general  purpose  machines  ac¬ 
quire  the  properties  of  specialized  machinery,  ensuring  high  labor 
productivity  and  the  required  quality  of  operation; 

b)  extend  the  type  range  of  machines  and  equipment  being  produced 
by  modifying  their  basic  types  and  creating  different  versions  better 
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suited  to  the  operational  requirements  than  the  basic  types  (basic  mo-  f 
dels)  of  general  purpose  machines  and  equipment;  j 

c  )  ensure  assembly  of  certain  mechanisms,  apparatus,  devices  and  | 
other  equipment  of  different  functional  purpose  from  unified  assemblies,  jj 
subassemblies  and  components;  § 

d)  expand  the  nomenclature  of  instrument-making  goods  by  using  the  j 

block  (assembly)  method  in  designing  them;  | 

e)  create  fixtures  and  other  complex  mechanized  and  automated  pro-  | 

duction  equipment  from  common  assemblies  and  subassemblies.  § 

5-  Dimensional  series  of  machines  and  equipment  are  by  their  con-  f 
tent  similar  to  parametric  standards  for  machines,  mechanisms,  appara- 

n 

instruments  and  automation  facilities  (except  that  they  have  not  | 

been  agreed  upon,  formulated  and  approved  as  state  standards).  Hie  es-  1 

I 

tablishment  of  dimensional  series  is  a  hidden  form  of  standardization  g 

3E 5 
§| 

completed  by  the  issuance  of  guiding  technical  materials.  Practice  shows  | 

g 

that  dimensional  series  formulated  as  guiding  materials,  i.e.,  not  com-  g 

f: 

pleted  to  the  point  of  approval  as  a  s'  ndard,  lose  their  significance  j 

*v  s 

very  rapidly. 

6.  Desini- unified  series  of  machines  and  equipment*  are  by  their 
content  similar  to  certain  parametric  standards,  including,  in  addition  j 

to  basic  types,  all  the  expedient  modifications.  They  are  elaborated  in  j 
those  cases  when  parametric  standards  for  specific  machines  or  equip-  § 
ment  do  not  exist  at  all,  or  when  the  existing  parametric  standards  | 

provide  only  for  basic  types  of  machines  or  equipment  but  do  not  give  S 

engineering  instructions  about  expedient  modifications  (versions)  for  | 

specialized  purposes.  | 

Equivalent  parametric  standards  for  machines  and  equipment  provide  | 
all  expedient  versions  and  in  this  case  it  is  no  longer  necessary  to 
elaborate  design-unified  series.  j 


-  82  - 


8.  VARIETIES  OF  ENGINEERING  SPECIFICATIONS 
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1.  Interrepublican  engineering  specifications  (MRTU)  are  approved 
by  the  corresponding  state  committees  of  the  Council  of  Ministers  of 
the  USSR  for  technology  branches,  by  departments  and  central  institu¬ 
tions  of  the  USSR  for  coordination  with  Councils  of  Ministers  of  the 
Union  Republics,  as  mandatory  upon  all  enterprises  of  the  country  inde¬ 
pendent  of  their  departmental  subordination.  The  nomenclature  of  pro¬ 
ducts  for  which  interrepublican  engineering  specifications  are  approved 
is  determin  ^  i  .  ^  ’itively  by  the  state  committees  of  the  Council  of 
Ministers  of  ....  3R  for  branches  of  technology,  ministries,  depart¬ 
ments  and  central.  institutions  of  the  USSR  in  coordination  with  the 
Councils  of  Ministers  of  the  Soviet  Republics  and  other  interested  or¬ 
ganizations.  They  are  not  established  for  consumer  goods;  which  at¬ 
tests  to  the  fact  that  the  MRTU  is  actually  a  parallel  form  of  manda¬ 
tory  standards  used  over  the  entire  territory  of  the  USSR. 

2.  Republican  engineering  specifications  (RTU)  Is  actually  also 
a  parallel  lawful  form  of  mandatory  standards  in  the  USSR  which,  how¬ 
ever,  is  used  In  the  territory  of  the  given  Union  Republic.  These  en¬ 
gineering  specifications  are  approved  by  the  Council  of  Ministers  of 
the  Union  Republic.  They  constitute  technical  documentation,  defining 
the  quality  of  production-engineering  products  and  consumer  goods. 

By  their  content  the  RTU  are  fully  similar  to  standards.  The  RTU 
are  approved  In  those  cases  when  no  state  standards  are  available  r“or 
the  given  products  and  also  when  special  production  and  service  condi¬ 
tions  require  the  establishment  of  special  specifications. 

3.  SoVnarkhoz  engineering  specifications  (STU)  are  approved  by  the 
sovnarkhoz  for  goods  produced  by  enterprises  subordinated  to  the  given 
sovnarkhoz.  The  nomenclature  of  products  covered  by  the  STU  is  estab¬ 
lished  by  the  given  sovnarkhoz.  The  STU  actually  are  one  variety  of  lo- 
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cal  normalization.  | 

•4.  Enterprise  engineering  specifications  are  approved  by:  a)  enter-  | 
prises,  for  goods  produced  for  a  certain  consumer,  b)  all-union  and  re-  j 
publican  ministries  and  also  by  public  and  cooperative  organizations  1 
and  executive  committees  of  the  Councils  of  Workers  Deputies  for  goods  § 

3E 

produced  by  enterprises  under  their  control.  | 

5*  Priority  of  engineering  specifications.  Engineering  specifica-  ! 
tions  issued  by  sovnarkhozes,  enterprises  and  other  organizations  cah- 
tot  be  approved  for  those  types  of  goods  for  which  republican  or  inter-  | 
republican  engineering  Specifications  exist.  The  existing  sovnarkhoz, 
enterprise  and  organizational  engineering  specification  become  inap-  f 
plicable  with  the  approval  of  RTU  and  KRTU  for  similar  goods.  Coordina-  j 
tion  of  MRTU  and  RTU  with  respect  to  state  standards  and  with  respect 

1 

also  to  machine-building  and  branch  normal  standards  has  not  been  con-  I 

| 

ere tely  defined.  2 


[Footnote] 


At  the  initial  stage  of  development  of  methodical  work  in  the 
field  of  standardization  (1956-1958)  it  was  assumed  that  the  j 
proper  tern;  is  "design-normalized  machine  and  equipment  ser¬ 
ies.  "  However,  a  study  of  this  problem  has  shown  that  the  sub- 
assemblies  and  assemblies  of  machines  and  equipment  of  these 
series  are  unified,  rather  than  normalized.  In  addition,  no 
necessity  exists  for  normalizing  all  subassemblies  and  assem-  J 
biles  (in  all  cases).  I 
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Chapter  4 

BASIC  TRENDS  AND  PRINCIPLES  OP  STANDARDIZATION  IN  MACHINE  BUILDING 

1.  BASIC  TRENDS  OF  THE  DEVELOPMENT  OF  STANDARDIZATION  IN  MACHINE  BUILD¬ 
ING 

How  should  standardization  be  developed?  What  should  be  its  basic 
goal?  Which  important  development  trend  should  be  chosen  for  planning 
the  subject  field  and  all  measures  for  further  perfection  of  establish¬ 
ing  standardization  in  the  domestic  machine-building  industry?  These 
questions  gave  and  give  rise  to  different  answers,  among  them  about  the 
role  of  standardization  in  the  scientific  organization  of  labor  and  in 
the  progress  of  production  forces. 

Hie  development  of  standardization  can  follow  two  basic  trends. 

The  first  of  these  is  characterized  by  developing  standardization 
starting  with  basic  parameters  and  dimensions  of  machines,  mechanisms, 
apparatus.  Instruments  and  automation  facilities  and  their  assemblies, 
subassemblies  and  components.  This  standardization  development  trend, 

as  was  pointed  out  before,  can  be  briefly  called  "from  the  general  to 

♦ 

the  particular."  It,  to  the  highest  degree,  corresponds  to  the  feasi¬ 
bility  of  achieving  integrated  standardization  and  normalization  in  the 
machine-building  and  instrument -making  industries. 

The  basic  advantage  of  this  standardization  trend  consists  not  on¬ 
ly  In  the  all-aided  inclusion  of  machine-building  objects  and  their 
elements,  but  also  In  the  feasibility  of  achieving,  at  considerably 
larger  scales,  of  unification  of  all  types  of  subassemblies  and  compon¬ 
ents,  set  assemblylng  machines,  equipment  and  other  manufacturing  ob- 
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jects.  After  establishment  of  dimensional  series  and  parameters  for  the 
given  products  it  becomes  possible,  on  simultaneously  designing  them, 
to  achieve  at  the  most  extended  scales  aggregation  of  designs  with  very 
extensive  utilization  of  unified  subassemblies  and  components.  This 
kind  of  unification  not  only  completely  replaces  normalization  but  also 
ensures  complete  adoption  into  production  of  the  smallest  possible  no¬ 
menclature  of  subassemblies  and  components,  i.e.,  it  makes  it  possible 
to  most  painlessly  achieve  extensive  standardization  in  practice. 

The  second  standardization  development  trend  can  be  called  "from 
the  particular  to  the  general. " 

This  standardization  development  trend  was  during  many  years  re¬ 
garded  as  the  only  feasible  and  expedient,  by  virtue  of  the  fact  that 
designs  of  any  machines  and  equipment  can  be  created  efficiently  by 
fashioning  them  from  standardized  and  normalized  components  and  subas¬ 
semblies  only,  in  conjunction  with  which  the  basic  emphasis  was  put  on 
standardisation  and  normalization  of  compone  nts  and  subassemblies  of 
machines  and  also  tools  and  other  production  equipment.  However,  this 
theoretical  assumption  has  not  yet  been  proved  in  practice. 

The  number  of  designations  of  standardized  and  normalized  main 
production  components  in  our  country  is  still  not  so  great,  while  the 
actual  nomenclature  of  components  being  produced  is  measured  now  in 
many  hundreds  of  thousands  and,  possibly,  even  by  millions.  Practice 
has  evolved  a  certain  limited  nomenclature  of  components  used  in  their 
normalization,  which  has  become  "classical.  "  r 

The  tasks  before  us  is  to  find  methods  for  substantial  expansion 
of  this  nomenclature  and  for  inclusion  in  the  sphere  of  normalization  | 
such  components  which  are  still  fabricated  by  individual  drawings.  As  f 
typical  representatives  of  these  components  we  can  name  gears,  the  to-  f 
tal  annual  demand  for  which  comprises  tens  or  .  ven  hundreds  of  millions  | 

-  86  -  ? 


. . . . . . . . . . . 


of  pieces. 

It  is  shewn  by  the  analysis  of  all  types  of  normalisation  Ir.  Its 
various  stages  that  normalization  of  tools  and  fixture  components  has 
always  found  overwhelming  acceptance.  Other  types  of  production  equip¬ 
ment,  especially  in  the  field  of  casting  and  forge  and  press  production, 
was  normalized  at  a  considerably  lesser  scale.  Main  production  compon¬ 
ents  have,  during  many  decades,  been  subjected  to  normalization  at  a 
nonsufficiently  large  scale.  This  is  characteristic  of  the  majority  of 
machine-building  branches.  Design  and  production  process  inheritance 
promotes  the  retention  in  production  of  previously  assimilated  compon¬ 
ents,  the  replacement,  of  which  by  standardized  and  normalized  compon¬ 
ents  is  always  accompanied  by  adoption  difficulties  (which  are  some¬ 
times  considerable). 

However,  it  would  be  incorrect  to  assume  that  the  "from  particular 
to  tb,e  general"  standardization  trend  has  lost  its  significance  and  is 
no  longer  of  practical  interest.  Conversely,  in  many  cases  this  trend 
is  perfectly  expedient  and  effective.  It  is  successfully  employed  in  the 
standardization  of  various  types  of  fastener  components,  antifriction 
bearings  and  other  common  components  and  subassemblies,  the  parametric 
and  dimensional  chains  of  which  cannot  and  should  not  be  related  to  par¬ 
ametric  standards  and  dimensional  series  of  machines. 

Not  infrequently  instructions  and  other  guiding  materials  of  stand¬ 
ardization  have  pointed  to  the  necessity  of  reflecting  many  design  data 
and  service  indicators  in  the  standards  fer  machine  types,  without  which 
the  standard  as  if  it  did  not  conform  to  its  intended  purpose.  Most  un¬ 
successful  in  this  respect  were  methodical  instructions  of  the  former 
Standardization  Committee  of  the  NKTP  [People’s  Commissariat  of  Peat 
Industry],  which  have  made  it  manciarory  upon  the  originators  of  stand¬ 
ards  proposals  to  include  In  them  not  only  the  basic  indicators  but  al- 
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so  all  types  of  descriptions,  schematics,  drawings,  fabricated  dimen¬ 
sions,  etc. 

The  nonfeasibility  and  senselessness  of  the  majority  of  such  re¬ 
quirements  have  resulted  in  diminishing  the  amount  of  standards  elabora¬ 
ted  for  machine  and  equipment  series. 

As  a  result  of  substantiation  of  the  expediency  in  the  "from  the 
general  to  the  particular"  standardization  trend.  Reference  [1]  showed 
that  identicality  of  machines  ana  other  articles  produced  according  to 
standards  is  achieved  not  by  the  number  of  indicators  and  other  techni¬ 
cal  characteristics  included  in  the  standard,  but  by  the  system  of  pro¬ 
posals  elaboration  and  of  their  approval.  This  proof  has  made  it  possi¬ 
ble  to  limit  the  content  of  parametric  standards  to  a  moderate  number 
of  the  more  important  indicators  (see  below). 

At  the  present  stage  the  expediency  of  developing  the  domestic 
standardization  in  thedireetion  "from  the  general  to  the  particular” 
has  received  its  deserved  recognition.  The  decision  of  the  July  Plen¬ 
ary  meeting  of  the  Central  Committee  of  the  CPSU  (i960)  notes  the  neces¬ 
sity  of  elaboration  of  dimensional  series  of  machines  and  equipment  and 
of  standardization  of  their  subassemblies  and  components;  this  can  be 
most  successfully  implemented  by  developing  standardization  in  the  di¬ 
rection  "from  the  general  to  the  particular"  in  conjunction  with  gener¬ 
al  machine-building  normalization  of  common  machine  subassemblies  and 
components,  achieved,  as  was  pointed  out  above,  in  the  direction  "from 
the  particular  to  the  general." 

Harmonious  combination  of  the  above  two  basic  trends  in  the  devel¬ 
opment  of  standardization  and  normalization  can  give  a  tremendous  econ¬ 
omic  effect  and  can  serve  as  a  basis  for  product,  assembly  and  compon¬ 
ent  specialization  of  machine-building  industry  enterprises. 
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2.  MAIN  STANDARDIZATION  PRINCIPLES 


i.  Principle  of  standardization  integrality  .  The  given  principle 
has  two  aspects:  l)  Integrality  of  standardlzatlcnalcne,  2)  Integrality 
of  standardization  and  normalization.  These  aspects  should  be  consid¬ 
ered  separately. 

Hie  integrality  of  standardization  at  the  present  time  can  be  con¬ 
ceived  as  the  creative  activity  of  scientists  and  engineers  in  the  cre¬ 
ation  of  integrated  groups  of  machines  which  ensure  smoothness  of  pro¬ 
duction  and  make  possible  automatic  control  of  production  processes  as 
well  as  extensive  mechanisation  o''  labor  processes.  This  concept  of  an 
integrated  group  of  machines  has  been  suggested  by  the  President  of  the 
Academy  of  Sciences  of  the  USSR,  Academician  M.V.  Keldysh. 

Interrelationship  between  standards  and  normal  standards,  their, 
content  and  also  their  subject  field  and  the  goals  and  tasks  of  stqnd- 
ardization  and  normalization  are,  for  a- number  of  reasons,  not  distin¬ 
guished  by  their  stability.  Standardization  and  normalization  can  dev¬ 
elop  as  Independent  measures  in  the  field  of  preparation  of  technical 
documentation  and  at  the  same  time  can  be  achieved  in  an  integrated 
manner,  supplementing  one  another.  But  what  should  the  term  Integrated 
standardization  and  normalization  denote  In  the  given  case? 

It  Is  frequently  assumed  that  development  of  standardization  and 
normalization  along  uniform  thematic  plans  in  itself  ensures  their  in¬ 
tegrality.  However,  the  substance  of  the  problem  consists  not  only  in 
the  uniformity  of  thematic  planning  but  in  the  actual  integrality  of 
the  engineering  solution  of  the  raised  problems.  Planning  uniformity, 
of  course,  promotes  this  goal,  but  by  far  does  not  always  ensure  inte¬ 
grated  development  of  standardization  and  normalization. 

It  should  not  be  assumed  that  Integrated  achievement  of  standard¬ 
ization  and  normalization  requires  simultaneous  elaboration  of  the  ap- 

-  89  - 


plicable  standards  and  normal  standards.  In  a  number  of  cases  this  is 
unfeasible  and  as  a  whole  it  is  not  necessary.  Dimensional  and  parame¬ 
tric  series  of  machines  and  equipment  provide  the  basis  for  normaliza¬ 
tion  of  their  subassemblies  and  components.  This  means  that  first  pri¬ 
ority  should  be  given  to  the  elaboration  of  namely  state  parapetric 
standards  followed  by  establishment  of  normal  standards  related  to  them. 
In  other  words,  when  developing  work  according  to  the  above  principle, 
the  advance  elaboration  of  parametric  standards  is  accompanied  by  sub¬ 
sequent  elaboration  of  standards  for  technical  requirements,  testing 
methods  and  all  necessary  interbranch  and  branch  normal  standards  for 
common  subassemblies  and  components  of  the  given  machines.  Here  the 
subject  field  of  standards  and  normal  standards,  the  completeness  of 
their  content,  time  of  issuance  and  adoption  and  the  time  during  which 
they  remain  in  force  are  interrelated  in  a  certain  manner. 

Achievement  of  standardization  and  normalization  without  calling 
for  their  integrality  results  in  randomness  of  thematic  planning.  Ela¬ 
boration  of  parametric  standards  for  machine  types  is  very  frequently 
not  accompanied  by  elaboration  of  corresponding  standards  for  engin¬ 
eering  requirements  and  testing  methods.  Integrality  in  the  field  of 
standardization  is  manifested  primarily  in  the  interaction  of  normal 
standards  of  different  levels.  Elaboration  of  machine-building  normal 
standards  for  the  given  subassemblies  and  components  Is  performed  in¬ 
dependently  of  the  elaboration  of  branch  normal  standards  for  similar 
subassemblies  and  components  of  narrow  branch  significance. 

Branch  normal  standards  are  elaborated  independently  of  general 
machine-building  normal  standards,  i.e.,  parallel  elaboration  of  normal 
standards  of  different  levels  and  the  appearance  of  the  design  of  the 
same  subassemblies  and  components  outside  of  the  normal  standards  is 
possible  In  both  cases. 
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2.  Gradation  and  succession  standardization  principles.  The  prin¬ 
ciples  are  of  significance  In  establishing  a  practical  scheme  for-  ach¬ 
ieving  standardization  and  normalization  in  the  domestic  machine-build¬ 
ing  industry. 

During  many  decades  the  USSR  standardization  practice  was  complet¬ 
ely  based  on  the  succession  principle.  It  was  assumed  that  a  standard 
gradually  increases  its  level  moving  from  the  local  to  the  branch  and 
then  to  the  national  and  international  level.  According  to  this  princi¬ 
ple  the  objects  of  standardization  were  moving  as  if  by  steps  from  the 
bottom  to  the  top.  However,  many  instances  when  the  objects  of  stand¬ 
ardization  (their  subject  fields)  have  moved  in  the  opposite  direction 
are  also  known.  Thus,  for  example,  many  all-union  standards  for  heavy 
machine-building  changed  their  level  on  revision  and  were  transformed 
into  branch  or  departmental  normal  standards. 

When  standardization  Is  developed  on  the  basis  of  the  succession 
principle  it  is  inevitable  that  the  subject  field  move  from  one  stand¬ 
ardization  level  to  the  other  and  that  parallel  standards  and  normal 
standards  exist  at  different  levels. 

The  principle  of  standardization  gradation  is  a  more  recent  one. 

In  this  case  all  standards  and  normal  standards  as  if  a  single  chain 
comprise  with  links  corresponding  to  its  different  levels.  According  to 
this  principle  the  objects  of  standardization  do  not  move  upward  or 
downward,  but  are  always  concrete  and  stable  for  each  level.  State 
stan.-  •  have  their  optimal  objects  and  interbranch,  branch  and  local 
normal  standards  have  their  objects.  Parallelism  of  standards  and  nor¬ 
mal  standards  is  here  totally  eliminated.  However,  successful  achieve¬ 
ment  of  standardization  and  normalization  on  the  basis  of  the  gradation 
principle  requires  a  more  clearly  defined  thematic  planning,  overcoming 
of  conservative  opinions  and  better  establishment  of  the  cause  of  stand 
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ardizalxon  and  normalization.  f 

3-  Principle  of  classification  of'  goods  being  standardized.  In  the  § 

M 

3£z 

overwhelming  majority  of  cases,  any  standard  is  extended  to  several  f 

kinds  or  types  of  products,  which  requires  that  they  be  classified  Hie  j 
greater  the  number  of  products  provided  for  by  the  given  standard,  the  | 
more  complex  the  classification  it  employs,  which  Is  the  basis  for  the  | 
establishment  of  the  properties  of  goods,  their  conventional  designa-  § 
tions  and  branding.  In  the  absence  of  uniform  classification  principles  f 
which  results  in  the  fact  that  each  standard  adopts  its  own  [classlfl-  | 
cation]  system,  the  entire  picture  becomes  very  complicated.  This  has  f 

been  recognized  at  the  present  time;  but  what  is  the  most  efficient  so-  | 

= 

«  s 

lution  of  this  problem?  Two  solutions  are  possible  here:  l)  branch 
classification;  2)  all-union  classification.  f 

Branch  classifications  exist  in  a  number  of  machine-building  | 

branches,  for  example  in  the  machine-tool,  automobile  and  tractor  In-  § 

n 

dustries.  They,  as  a  rule,  are  mixed  (letter  and  number)  but  numerical 
systems  also  exist.  The  basic  advantage  of  branch  classification  Is  its  § 
good  (or  satisfactory)  conformance  with  those  objects  of  production  or 
their  elements  for  which  the  given  branch  system  has  been  elaborated.  J 
But  the  greatest  shortcoming  of  any  existing  branch  system  is  the  ab¬ 
sence  of  uniformity  in  principles  of  classification  and  designation  of  f 
common  machine  subassemblies  and  components.  Including  pai’ts  either  an-  | 
alogous  or  of  the  same  type  (fully  similar).  § 

The  creation  of  a  uniform  all-union  system  of  classification  and  f 
designation  of  goods  can  ensure  uniformity  of  principles  of  classlflea-  f 
tion  and  designation  of  common  subassemblies  and  components  at  differ-  | 
ent  levels  of  their  application,  beginning  with  those  actually  of  gen¬ 
eral  machine-building  significance  and  ending  by  those  specifically  | 
characteristic  of  machines  and  equipment  with  a  certain  functional  pur-  | 
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pose  and  design  formulation.  Branch  systems  of  classification  and  de¬ 
signations  should  ensure  such  uniformity  under  all  conditions.  If  the 
given  systems  do  not  ensure  these  conditions,  c tic n  they  cannot  bo  re¬ 
garded  as  perfected  and  progressive.  This  is  the  substance  of  the  above 
principle . 

4.  Principle  of  economic  resources  utilization.  This  principle  was 
used  extensively  In  standardization  work  during  the  years  of  the  Great 
Fatherland  War  [World  V/ar  II].  The  standardization  of  this  period  was 
faced  with  the  necessity  of  maximally  improving  the  utilization  of  ex¬ 
isting  material  resources  and  of  directing  them  to  the  appropriate 
branches  of  the  national  economy  in  the  most  expedient  manner.  While 
previously  standards  have  provided  for  one  or  another  type  of  materials, 
semifinished  and  finished  goods,  described  by  [their]  chemical  composi¬ 
tion,  physiomechanlcal  and  other  properties  and  also  by  dimensions  and 
other  technical  characteristics,  with  the  necessary  grades  of  materials 
and  varieties  of  semifinished  and  finished  goods  chosen  by  the  consum¬ 
ers  proper  In  accordance  with  their  needs,  standards  which  have  ap¬ 
peared  during  the  war  years  have  specified  expedient,  completely  speci¬ 
fic  fields  of  application  of  each  variety  of  materials. 

The  principle  of  economic  utilization  of  materials  had  not  lost 
its  Important  economic  significance  even  after  the  war.  The  gigantic 
growth  of  production  in  all  branches  of  the  national  economy  has  re¬ 
quired  a  sharp  Increase  in  the  production  scale  In  machine-building, in¬ 
strument-making,  shipbuilding  and  other  branches  of  the  national  econ¬ 
omy. 

It  has  become  necessary  to  more  rigorously  control  the  consumption 
of  many  kinds  of  matei'Ials  the  number  of  which  primarily  includes  non- 
ferrous  metals  and  timber.  Limitation  on  the  use  of  nonferrous  metals 
was  the  subject  of  a  special  decree  of  the  USSR  government; 
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Standards  must  Implement  this  decree  and  to  establish  substantia¬ 
ted  limitations  on  the  consumption  of  specific  nonferrous  metals  and 
alloys.  The  consumption  of  lumber  of  different  kinds  and  graces  is  reg¬ 
ulated  by  standards  for  specific  objects  of  machine-building  and  ship¬ 
building. 

The  extension  of  the  above  principle  to  different  kinds  of  steel 
and  nonmetallic  materials  used  in  machine-building  will  promote  the 
regulation  of  tools,  equipment  and  materials  supply  to  plants  and  de¬ 
creasing  the  tremendous  nomenclature  of  steel  brands.  This  contains  the 
resources  for  Increasing  the  productivity  of  metallurgical  plants,  but 
unification  of  brands  is  difficult  without  attendant  transition  to  a 
uniform  numerical  system  of  designations  (see  Chapter  12).  We  recall 
that  actually  more  steel  brands  are  used  in  the  USSR  than  in  the  USA. 

5*  Principle  of  standardization  of  planned  production.  The  virtues 
of  this  principle  include  the  fact  that  it  makes  it  possible  to  embrace 
by  standardization  many  kinds  of  planned  machine-building  production  in 
compressed  time  periods.  The  shortcomings  of  this  principle  include  the  ! 
fact  that  the  standards  will  make  permanent  a  technological  level  which  \ 
has  already  been  achieved.  Quality  indicators  for  planned  production 
can  pertain  only  to  that  article  which  is  already  produced,  while  the 
national  economy  of  our  country  is  interested  in  continuous  adoption  of  : 
more  refined  equipment  and  the  state  standards  should  in  every  way  fac-  f 
ilitate  this  purpose. 

It  follows  from  the  above  that  standards  which  establish  parame¬ 
ters  and  other  technical  characteristics  of  machines  and  equipment 
being  produced  inevitably  also  reflect  the  shortcomings  of  their  de¬ 
signs  which  is  peculiar  to  all  brand  standards.  Standards  for  planned 
production  are  brand  standards,  i.e.,  standards  for  specific  types,  dl-  I 
mensions  and  properties  (brands)  of  machines,  equipment  and  other  ob- 
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jects.  From  this  inevitably  follows  the  conclusion  that  standardization 


of  planned  production  should  not  be  developed.  But  such  a  judgement  is 
hasty  and  incorrect  for  the  following  reasors. 

Many  standards  which  have  established  products  series  ranging  from 
a  certain  smallest  to  a  certain  largest  dimension  are  in  existence. 

They  include  standards  for  antifriction  bearings,  fastening  components, 
and  other  common  subassemblies  and  machine  components. 

The  number  of  these  standards  will  increase  as  the  years  pass.  It 
is  necessary  to  ensure  the  proper  coordination  between  the  content  of 
standards  and  planning  so  that  any  typical  dimension  of  a  product  prov¬ 
ided  for  by  the  standard  be  produced  by  the  industry  and  that  it  be 
possible  to  obtain  in  the  planned  order. 

6. ‘Principle  of  dimensional  standardization.  This  principle  touch¬ 
es  upon  problems  related  to  the  elaboration  of  standards  and  normal 
standards  for  dimensions  of  products.  What  should  be  standardized:  the 
basic  or  the  fabricated  dimensions?  Which  normalization  practice  ~  the 
French  or  the  German  —  is  more  expedient?* 

Under  the  condition  prevailing  in  the  standardization  and  normal¬ 
ization  practice  of  the  machine-building  Industry  in  the  Soviet  Union 
for  the  last  few  years,  the  following  versions  have  been  employed: 

a)  standardization  of  basic  dimensions  of  common  subassemblies  and 
machine  components,  and  also  of  production  equip,  only; 

b)  standardization  cf  basic  and  fabricated  dimensions  of  common 
machine  subassemblies  and  components; 

c)  various  mixed  standardization  systems; 

d)  standardization  of  basic  dimensions  and  normalization  of  fab 
ricated  dimensions; 

e)  standardization  of  a  part  of  basic  dimensions  and  normaliza¬ 
tion  of  the  remaining  basic  dimensions; 
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f)  normalization  of  basic  dimensions  (in  those  cases  when  state  j 

standards  do  not  exist);  ..  | 

s 

\  -  4 

g;  normalization  of  basic  and  fabricated  dimensions.  g 

Is  it  necessary  to  continue  to  retain  this  entire  multivariant  sys-  § 

•  SEp- 

tem  for  standardization  and  normalization  of  product  dimensions?  If  § 

this  is  not  necessary,  then  which  version  should  be  used  as  a  basis  for  § 
an  expedient  principle  for  the  standardization  of  product  dimensions?  | 

*  M 

The  following  answer  can  be  given  *  .  se  questions.  It  is  expedient  f 
to  standardize  basic  parameters  of  pr.-  a  cs  and  basic  (overall,  Instal-  j 
lation  and  Joining)  dimensions,  and  the  fabricated  dimensions  should  be  j 
given  in  the  normal  standards  or  directly  in  the  working  drawings  with- 

1 

out  the  intermediate  stage,  i.e.,  without  normalization.  But  foregoing 
normal3„zatIcn  of  supplementary  dimensions  (in  the  development  of  stand-  { 

ards)  is  expedient  only  in  the  case  when  an  operating  specialized  pro-  f 

§ 

duction  unit  Is  in  existence.  In  this  case,  catalogs  of  plants  .special-  g 
izlng  in  the  production  of  common  subassemblies  and  machine  components, 
tools,  fixture  components,  etc.,  can  Include  also  the  supplementary  I 

f 

technical  characteristics  of  products  which  are  desired  by  the  consu-  f 

i 

raers.  f 

id  An  example  of  this  kind  of  solution  are  state  standards  for  anti-  f 

friction  bearings:  the  standards  establish  the  basic  dimensions  only, 
normal  standards  which  would  include  fabricated  dimensions  of  bearing 
components  are  not  elaborated  and  the  catalogs  give  engineering  charac¬ 
teristics  important  in  the  selection  and  operation  of  the  bearings. 

7.  Principle  of  standardization  by  selection  of  products  from 
among  those  existing.  This  principle  Is  akin  to  the  principle  of  stand¬ 
ardization  of  planned  production  and  to  the  principle  of  dimensions 
standardization.  If  standardization  of  existing  products  along  is  con¬ 
templated,  then  all  considerations  enumerated  with  respect  to  planned 
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production  are  retained  in  selecting  products  from  among  those  already 
assimilated.  This  selection  of  products  is  simplification,  if  these 
products  are  not  subjected  to  any  modification  with  respect  to  dimen¬ 
sions,  materials  used  and  the  fabrication  quality.  More  frequently, 
t.  'j  principle  is  used  in  limiting  the  application  of  standards,  machine- 
building  and  branch  standards  in  accordance  with  the  needs  of  individu¬ 
al  enterprises. 

Is  this  principle  progressive,  if  we  take  into  account  the  fact 
that  it  is  based  on  a  technological  level  which  has  already  been  reached 
and  assimilated?  In  a  number  of  cases,  this  principle  is  progressive 
and  expedient  since  it  makes  possible  the  use  of  the  experience  of  lead¬ 
ing  enterprises  by  enterprises  lagging  with  respect  to  technology.  Typ¬ 
ical  for  these  cases  are  objects  of  local  and  branch  normalisation,  but 
the  transfer  of  experience  is  here  made  difficult  by  the  existence  of 
design  and  production  process  inheritance. 

8.  Principle  of  ct  iu  -  latlon  of  progressive  practices.  Many  stand¬ 
ards  are  based  on  the  correlation  of  practical  experience.  Almost  the 
entire  standardisation  and  normalization  work  begins  with  the  selection, 
analysis  and  systematization  of  materials  reflecting  the  state  of  the¬ 
ory  and  practice. 

Correlation  of  acquired  experience  makes  It  possible  to  include 
with  confidence  into  the  proposals  for  standards  and  normal  standards 
those  indicators,  parameters,  characteristics  and  properties  which  are 
concrete  and  which  at  the  same  time  have  not  lost  their  stimulating  in¬ 
fluence  on  improving  the  quality  of  production.  Correlation  of  practi¬ 
cal  experience  makes  It  possible  to  put  standardization  in  all  its  var¬ 
ieties  to  the  service  of  developing  the  production  forces  of  the  coun¬ 
try.  At  the  same  time,  the  correlation  of  the  experience  of  machine- 
building  accumulated  in  the  process  of  development  of  the  world  science 
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>f  standardization*  This  condition 


is  due  to  tne  .fact  that  a  long  period  of  time  passes  from  the  time  of 
formulation  of  the  standard  (normal  standard)  draft  to  the  time  of 
adopting  it  into  production.  Standards  and  normal  standards  may  be 
found  obsolete  and  falling  short  of  their  goals  in  this  condition  is 
not  satisfied. 

9*  Principle  of  standardization  of  engineering  directions  and  re¬ 
quirements.  In  order  to  ensure  conformance  with  the  preceding  principle, 
standardization  has  el  aborated  a  methodology  according  to  which  the 
production  processes  and  tneir  features  are  usually  not  standardized, 
with  only  indicators,  characteristics  and  other  engineering  require¬ 
ments,  which  must  be  adhered  to  in  manufacture  of  standardized  products 
by  any  methods  ensuring  the  required  result.  Included  In  the  standards. 
This  principle  had  arisen  at  the  beginning  of  the  current  century  in 
organizing  national  standardization  in  England.  It  was  here  assumed 
that  any  standardized  product  can  be  fabricated  by  different  methods, 
and  these  methods  may  *■'  *:  the  property  of  the  firm,  to  be  its  secret. 
Actually,  however,  the  point  Is  not  so  much  the  secrecy  of  the  produc¬ 
tion  process  but  ensuring  the  feasibility  of  utilization  of  the  exist¬ 
ing  equipment. 

For  example,  a  crankshaft  of  a  four-cylinder  engine  can  be  fabrica¬ 
ted  by  different  methods,  namely:  a)  by  cutting  blanks  from  a  plate#  b) 
forging  with  the  use  of  subpress  dies;  c)  hammer  forging;  d)  stamping 
or)  a  special  mechanical  press;  e)  shell  casting  (or  seme  ther  high- 
productivity  method).  The  method  by  which  this  shaft  is  produced  Is  of 
no  Interest  to  English  standardization,  since  the  firm  chooses  that 
which  is  most  expedient  for  its  needs,  on  the  basis  of  existing  manu¬ 
facturing  conditions.  But  it  is  not  indifferent  to  Soviet  standardiza-  j 
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tion  which  method  of  fabrication  of  a  given  component  will  be  used  at 
the  domestic  enterprises.  The  standard  should  recommend  the  better,  the 
most  efficient  method  of  fabrication. 

Taking  this  into  account,  it  is  expedient  to  include  recommenda¬ 
tions  on  progressive  manufacturing  methods  in  drafts  of  standards  and 
normal  standards.  In  this  case,  standards  and  normal  standards  will  ac¬ 
quire  added  value  as  leaders  of  new  techniques  and  progressive  produc¬ 
tion  processes.  They  will  also  stimulate  the  adoption  of  more  efficient 
methods  of  production  organization  and  the  development  of  coordination, 
since  the  adoption  of  these  standards  will  inevitably  effect  Increased 
productivity  of  labor  and  consolidation  of  production  units.  This  will 
make  it  possible  to  expand  the  volume  of  deliveries  in  accordance  with 
coordination  plans. 

10.  Principle  of  limiting  parameters.  In  the  overwhelming  number 
of  cases,  standardization  also  includes  the  task  of  establishing  such 
limits  of  the  values  of  indicators  and  other  quantities  being  standard¬ 
ized,  the  expedient  upper  and  lower  limits  of  which  would  ensure  th 
required  quality  of  finished  and  se:zi finished  goods  and  materials  and 
which  would  ensur°  stability  of  thio  quality.  If  it  is  machine-building 
materials  which  are  standardized,  th^n  the  content  of  chemical  elements 
making  up  these  materials  and  each  of  the  indicators  of  mechanical  pro¬ 
perties  can  be  given  with  certain  limits  (from  to).  But  in  many  cases 
of  standardization  of  machine-building  objects  it  is  not  desirable  to 
establish  regimentation  of  indicators  within  the  wide  limits  "from  to," 
since  this  does  not  ensure  the  required  homogeneity  in  a  narrow  range. 
The  goal  sought  by  - ■ andardlzation  of  limiting  parameters  is  ensuring 
the  conformance  to  such  Indicators  which  correspond  to  the  achieved 
technological  level  and  are  In  accord  with  operational  requirements. 

The  specific  weight  of  the  structure,  the  motor  capacity,  fuel  and  Tub- 


ricants  consumption,  the  average  piston  speed  and  the  mean  effective 


pressure  in  the  cylinder  —  t-h 
the  level  of  technology.  The 


ese  are  limiting  parameters  chr 'acterizing 
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limiting  parameters,  ensuring  the  interests  of  fishing  and  safe  return 
to  the  bases.  The  braking  path  of  an  automobile  is  an  important  limit¬ 
ing  parameter  ensuring  safety  of  the  movement  of  conveyances  and  pedes¬ 
trians. 

The  implementation  of  limiting  parameters  is  tied  to  conformance 
to  certain  requirements  put  to  machines,  equipment  and  other  production 
objects.  If  these  parameters  are  progressive  then  the  objects  of  ma¬ 
chine-building  proper  will  be  progressive  also,  of  course,  that  part  of  f 
them  which  is  governed  by  the  limiting  parameters.  Prom  this  follows 
the  necessity  to  thoroughly  choose  the  nomenclature  of  these  parameters 
and  to  include  in  standardization  of  machine-building  objects  also  the  1 

level  anl  limits  of  their  values.  I 

11.  Principle  of  specific  parameters.  Specific  parameters,  unlike  * 

limiting  parameters,  are  used  in  those  cases  when  their  numerical  val¬ 
ues  are  to  be  used  as  starting  values  by  designers.  These  parameters 
include,  for  example,  the  motor  capacity,  number  of  cylinders,  fuel 
capacity,  lifting  capacity,  nominal  torque,  piston  throw,  rpm,  distance  f 
between  guides,  number  of  spindles,  faceplate  dianeter,  working  width 
of  a  plow,  final  compression  of  a  compressor,  number  of  axes, 

This  principle  is  used  extensively  in  the  elaboration  of  drafts  i 
for  normal  standards,  since  they  must  contain  absolute  values  of  the 
given  parameters  of  products  for  whicy  they  are  being  established.  Hie 
same  coi.jj.tion  pertains  in  the  same  degree  to  standards  for  common  ma-  - 
chine  subassemblies  and  components.  * 

The  principle  of  specific  parameters  is  thus  especially  applicable 
in  standardization  and  normalization  of  types  and  dimensions  of  compon- 
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ents  and  subassemblies  of  machines,  mechanisms,  apparatus,  instruments 
and  automation  facilities,  while  the  principle  of  limiting  as  well  as 
the  principle  of  specific  parameters  are  extensively  used  and  applica¬ 
ble  to  standardisation  of  machine  and  equipment  series. 

32.  Principles  of  group  and  local  standards.  The  long  established 
practice  of  standardisation  and  normalisation  development  has  not  elab¬ 
orated  uniform  approaches  and  recommendations  with  respect  to  this 
problem.  Both  group  and  local  standards  (normal  standards)  have  been 
elaborated  before  and  are  elaborated  now.  The  term  local  (brand)  stand¬ 
ards  (normal  standards)  in  this  case  denotes  a  standard  such  as  applies 
to  one  product  only  (for  example,  the  “Volga "  automobile)  or  to  a  num¬ 
ber  of  standard  sises  of  a  certain  product  (for  example,  to  a  number  of 
standard  sises  of  two-rc  - >d  roller  bearings  with  short  cylindrical  rol¬ 
lers  of  an  especially  light  series). 

Group  standards,  unlike  local  standards.  Include  several  different 
types  of  products;  here  some  of  them  (or  all)  are  subdivided  into  stand¬ 
ard  sizes.  As  an  example  of  such  a  group  standard,  we  can  cite  the 
standard  for  automobile  trailers,  which  provides  for  characteristics  of 
single  and  double  axis  general  purpose  trailers,  heavy-duty  trailers 
with  two,  three  and  four  axles  and  semi -trailers  with  one  and  two  axles 
with  various  bodies  and  tanks. 

13.  Principle  of  the  expedient  standard  content  completeness.  This 
principle  should  be  i»cntioned  for  a  number  of  reasons.  Primarily  be¬ 
cause  of  the  periodically  occurring  deliberations  on  the  content  of  ma¬ 
chine  standards.  The  standard  should  be  brief  and  clear,  it  should  in¬ 
clude  that  minimum  of  indicators  which  describe  the  type  of  product. 
Normal  standards,  unlike  standards,  provide  for  fabiicated  dimensions 
of  products  and  more  detailed  information  about  the  methods  by  which 
they  are  produced.  Hence,  the  principle  of  expedient  standard  (normal 


standard)  content  completeness  can  be  briefly  described  as  follows:  on 


gradual  elaboration  of  standards  going 


A  •*.£»  I*  f'viA 


rom  the  general  to  the  parti¬ 


cular"  the  completeness  of  their  content  and  of  the  content  of  the  nor¬ 
mal  standards  related  to  them  increases  with  the  achievement  of  the 
elaboration  of  the  four  levels  of  standards  (see  Chapter  J),  from  the 
first  to  the  fourth. 

14.  Principles  of  standardization  of  complete  and  selective  inter¬ 
changeability.  Standardization  and  interchangeability  are  inseparable, 
but  a  number  of  problematic  problems  related  to  the  practice  of  inter¬ 
changeability  application,  directed  toward  increasing  the  productivity 
of  labor  and  improving  the  quality  of  machines  being  produced,  as  well 
as  acceleration  of  machine  repairs  under  service  conditions,  do  exist 
Standardization  promotes  the  solution  of  these  problems  by  ensuring 
complete  interchangeability  and  adoption  of  selective  interchangeabil¬ 
ity. 

The  undervaluation  of  the  significance  of  selective  interchange- 
ability  has  resulted  in  halting  the  elaboration  of  its  theoretical  sub¬ 
stantiation  and  of  finding  methods  for  its  practical  adoption.  It 
should  be  noted  that  the  solution  of  most  Important  automation  problems 
which  are  faced  by  machine-building  and  instrument-making  workers  can 
be  accelerated  with  positive  economic  results  by  the  use  of  the  selec¬ 
tive  Interchangeability  principle. 

As  an  example,  we  can  cite  the  complete  automation  of  the  assembly 
of  ball  bearings  on  the  basis  of  selective  interchangeability,  achieved 
by  the  1st  State  Ball  Bearings  Plant  (see  Chapter  13)- 

This  example  is  characteristic  by  the  fact  that  by  dividing  dimen¬ 
sional  tolerances  for  mating  surfaces  of  assembled  components  into  a 
number  of  groups  it  is  possible  to  effect  tremendous  production  savings 
by  producing  the  components  with  the  desired  precision  and  at  the  same 
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time  sharply  increasing  the  quality  of  finished  products  by  selective 
assembly  which  improves  the  mating  of  components.  Hence  in  elaborating 
standards  and  normal  standards  for  common  subassemblies  and  components 
of  machines  and  other  production  objects  it  is  expedient  to  provide  for 
achievement  of  selective  assembly.  Establishment  of  gradations  of  ac¬ 
tual  parameters  subdivided  into  a  number  of  groups  is  consistent  with 
this  goal. 

15.  Principles  of  standardization  and  normalisation  of  the  exces¬ 
sive  and  differentiated  safety  factor.  The  standardization  and  normal¬ 
ization  process  Includes  the  establishment  of  series  of  dimensions  of 
components,  subassemblies  or  finished  products  conforming  to  a  more  or 
less  established  rule,  calculated  so  that  the  smallest  possible  number 
of  their  standard  dimensions  will  in  the  most  complete  manner  ensure 
the  satisfaction  of  the  need  for  these  components,  subassemblies  and 
finished  products.  Progressions  with  various  denominators  are  used  in 

establishing  these  dimensional  series.  As  a  result  of  the  creation  of 

* 

these  series,  certain  dimensions  of  components,  subassemblies  and  fin¬ 
ished  products  are  found  to  be  excluded  from  the  standard  and  the  con¬ 
sumers  of  these  kinds  of  goods  are  forced  to  use  neighboring,  usually 
larger,  sizes.  But,  actually,  other  solutions  are  available.  Por  exam¬ 
ple,  when  the  standard  establishes  a  series  of  nominal  truck  capacities 
such  as:l;  1.6;  2.5j  '6. 3  and  10  tons,  then  the  need  for  1.3  and  7 

ton  trucks  can  be  satisfied  by  producing  trucks  with  capacities  of  1.6 
and  6.3  tons,  i.e.,  by  settling  for  a  certain  over  or  under  capacity. 

The  standardized  or  normalised  common  machine  parts  can  be  subdi¬ 
vided  into  two  groups:  a)  purchased  and  b)  produced  at  the  plant.  Stand¬ 
ardization  or  general  machine-building  normalization  of  purchased  com¬ 
ponents,  i.e.,  of  those  produced  centrally  by  specialised  plants,  is 
achieved  for  the  most  part  independent  of  the  .capacity  and  dimensions 
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of  the  machines  and  other  equipment  In  which  they  are  used.  Local  or 
branch  normalization,  and  also  standardization  of  ncncentrally  produced 
components  can  be  performed  in  accordance  with  the  excess  or  differen¬ 
tiated  safety  factor. 

In  the  first  case  the  normalized  components  which  are  used  will, 
in  principle,  have  a  certain  excessive  (with  respect  to  that  calculated) 
safety  factor  which  results  from  the  increased  dimensions  of  the  com¬ 
ponent.  But  this  excessive  safety  factor  does  not  have  to  exist  always, 
but  only  in  those  cases  when  the  dimensions  of  the  components  being 
normalized  differ  substantially  from  the  calculated  [design]  dimensions. 
In  the  second  case,  in  normalizing  by  the  differentiated  safety  factor, 
it  is  possible  to  use  components  with  dimensions  smaller  than  that  ob¬ 
tained  by  design  calculations  but  which  are  produced  from  higher 
strength  materials  which  compensates  in  a  certain  degree  the  difference 
in  the  component  sizes. 

The  standardization  and  normalization  practice  has  elaborated 
rules  or  designations  of  certain  material  brands  of  determination  of 
their  properties.  In  the  first  case  one  or  several  comparatively  equiv¬ 
alent  material  (steel,  cast  iron,  etc.  )  brands  are  pointed  out,  and  in 
the  second  case  characteristics  are  given  which  make  It  possible  to  use 
a  number  of  brands,  including  also  those  of  higher  quality,  under  manu¬ 
facturing  conditions. 

The  existing  and  very  widespread  opinion  to  the  effect  that  stand¬ 
ardization  and  normalization  result  In  increasing  the  weight  of  arti- 
i-  cles  and  excessive  materials  expenditures  in  their  manufacture  Is  thus 

not  substantiated.  In  using  the  standardization  and  normalization  prin¬ 
ciple  of  differential  safety  factors,  the  excessive  weight  and,  conse¬ 
quently,  the  excessive  metal  consumption  attributed  to  the  creation  of 
component  subassembly  and  finished  product  dimensional  series  can  be 
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efficiently  eliminated.  V.’ith  this  purpose  in  mind,  it  is  desirable  to 
give  not  one  but  several  groups  of  materials  of  various  qualities  in 
standards  ana  normal  standards. 

16.  Principle  of  standardization  and  normalization  of  components 
and  subassemblies  Independent  of  the  capacity  or  size  of  machines.  This 
principle  is  a  natural  extension  of  all  the  above.  In  elaborating  stand¬ 
ards  and  normal  standards  for  common  machine  components  and  subassem¬ 
blies  it  is  not  possible  to  exactly  establish  the  kinds,  types,  charac¬ 
teristics,  service  conditions  and  other  peculiarities  of  those  machines 
and  equipment  in  which  the  standardized  (normalized)  components  and 
subassemblies  will  be  used.  The  dimensions  of  these  subassemblies  and 
components  comprise  standard  series  (on  the  basis  of  progressions)  from 
a  certain  minimal  to  a  certain  maximal  (which  is  expedient  at  the  given 
time)  from  which  designers  choose  dimensions  of  the  given  components, 
subassemblies  and  other  products,  for  example,  bolts,  nuts,  pins,  anti¬ 
friction  bearings,  etc.  But  the  service  conditions  of  machines  are  dif¬ 
ferent  as  also  are  requirements  put  to  the  dimensions  and  weight  of  the 
components  and  suoassemblles  which  are  being  used.  Very  rigorous  weight 
requirements  are  presented  for  ships  and  aircraft. 

How,  under  these  conditions,  should  one  properly  solve  the  problem 
of  standardisation  (normalization)  of  types  and  dimensions  of  products 
for  Increasing  the  scale  on  which  they  are  produced  and  for  automation 
of  production  processes.  The  answer  can  be  only  one:  It  Is  necessary  to 
promote  the  utilization  of  different  brands  of  materials  which  will  en¬ 
sure  the  different  strength  and  service  life  of  the  same  standard  sizes 
of  products  ’which  are  being  used  for  various  purposes;  it  is  necessary 
to  ensure  the  use  of  such  coatings  which  will  make  possible  reliable 
and  prolonged  service  under  various  climatic  conditions  (tropical  cli¬ 
mate,  at  low  tjmperatures,  etc. ). 
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The  utilization  of  several  groups  of  materials  and  kinds  of  coat¬ 
ings  should  be  considered  as  an  absolutely  necessary  part  of  each  stand¬ 
ard  (normal  standard)  for  common  subassemblies  and  components  of  ma¬ 
chines,  the  standardization  (normalization)  of  which  is  achieved  on  the 
basis  of  "from  the  particular  to  the  general,  "  In  this  case  the  exces¬ 
sive  metal  consumption  can  be  entirely  eliminated. 

An  example  of  such  a  solution  is  the  standardization  of  fastening 
components  (see  Chapter  13). 

17-  Principle  of  utilization  of  selective  materials  brands.  Any 


brands  of  ferrous  and  nonferrous  materials  and  alloys  are  described  by 
their  chemical  composition  and  by  the  phys.'omechanical  properties.  In 
considering  the  preceding  principles  we  have  pointed  out  the  desirabil¬ 
ity  of  reflecting  in  standards  and  normal  standards  for  common  subas¬ 
semblies  and  components  of  several  groups  of  materials.  But  in  a  number 
of  cases  it  becomes  necessary  to  split  the  material  of  the  given  brand 
into  several  “particular"  brands  or  in  separating  from  among  its  gener¬ 
al  characteristic  of  a  certain  limited  segment  characterized  by  its 
chemical  composition  or  various  properties.  These  selective  brands  are 
called  "select. " 


These  selective  brands  are  undesirable  to  metal  suppliers  since 
they  do  not  contribute  to  consolidation  of  production  at  metallurgical 
plants.  But  if  the  consumers  still  must  have  these  selective  brands 
(for  example,  for  manufacture  of  chains  by  forge  welding),  then  the  way  : 
out  of  this  situation  would  be  the  issuance  of  a  new.  Independent  stand¬ 
ard,  in  this  case  for  chain  steel.  In  the  meantime,  the  steel  for  chains 
produced  by  forge  welding  is  the  St.  3  brand  of  steel  with  limitations 
(i.e.,  select)  with  respect  to  the  chrome  nickel,  sulfur  and  phosphorus 
content.  Under  normal  conditions  for  the  utilization  of  St.  3  steel 


chrome  and  nickel  are  desirable  additions,  while  for  production  of  an- 
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chor  chains  by  force  welding  they  are  harmful  Impurities.,  which  make 
achievement  of  quality  welding  difficult. 

Obviously,  not  In  all  case.:  of  standardisation  and  normalisation 
is  it  expedient  to  use  the  principle  of  selective  metal  brands,  but 
where  special  production  or  service  requirements  show  up,  it  is  exped¬ 
ient  to  seek  a  solution  not  in  the  creation  of  new  material  brands  but 
pn  .larily  in  selective  selection. 

18.  Principle  of  design  and  production  process  inheritance.  Prob¬ 
lems  of  design  and  production  process  Inheritance  in  machine-building 
are  so  closely  related  to  one  another  that  they  should  be  considered 
jointly.  What  is  the  nature  of  this  Inheritance?  Design  and  production 
process  Inheritance  are  historical  In  origin.  Many  of  existing  machines 
have  a  development  history,  which  is  briefly  described  by  the  following 
examples. 

Production  machines  can  be  subdivided  Into  three  groups  by  the 
character  of  their  origin  and  their  further  development.  The  first 
group  includes  machines  which  have  appeared  before  others  by  refinement 
of  manual  tools.  This  is  how  hammers,  rolls,  mills,  pulverizes,  textile 
and  other  machines  have  originated.  They,  in  turn,  have  called  to  life 
machines  supplying  the  motive  power.  The  second  group  Includes  machines 
which  have  taken  the  tool  (saw,  chisel,  cutter,  drill  and  the  like) 
from  the  hand  of  the  worker,  which  has  sharply  Increased  the  produc¬ 
tivity  of  labor.  The  third  group  includes  machines  which  have  replaced 
the  human  hand  In  these  operations  where  the  hands  and  fingers  have 
served  as  tools  in  the  processing  of  wool,  flax,  clay,  etc.  Machines 
of  this  group  have  served  as  the  origion  of  the  Industrial  Revolution 
of  the  18th  century  [153* 

Gradually  perfecting  machines  and  equipment  the  designers  have  In¬ 
troduced  improvements  into  kinematic  arrangements,  have  increased  the 


capacity  and  productivity,  precision  ana  dimensions  of  articles  being 
produced,  parameters  and  efficiency  of  utilisation  of  machines  and 
equipment,  but  their  principal  designs  have  retained  their  stability 
for  a  long  time.  Stability  was  retained  also  by  the  components.  On  re¬ 
placement  of  models  and  modernisation  of  machines  and  equipment  their 
many  components  and  subassemblies  have,  without  or  with  certain  changes, 
passed  from  the  old  brands  of  machines  and  equipment  to  the  new,  which 
is  the  origin  of  design  and  production  process  inheritance. 

Inheritance  has  thus  been  transmitted  from  ancient  times  and  if  it 
is  not  regulated  within  sensible  limits,  then  it  can  become  a  brake  on 
the  development  of  branch  and  interbranch  normalisation  of  common  ma¬ 
chine  subassemblies  and  components  and  also  of  production  equipment. 

•  » 

Design  and  production  process  inheritance  generate  at  plants  their  own 
local  normal  standards,  which  can  no  longer  be  unified.  The  plants  get 
so  used  to  their  o wn  normal  standards  that  transition  to  any  general 
branch  or  interbranch  normal  standards  frequently  becomes  an  impossible 
measure. 

3-  DIRECTIONS  FOR  PRACTICAL  WORK 

The  following  questions  frequently  arise  under  practical  condi¬ 
tions:  what  should  be  the  guides  in  standardization  and  normalization 
•work,  what  ways  should  be  chosen?  These  are  completely  natural  ques¬ 
tions.  Actually,  practical  experience  of  standardisation  and  normaliza¬ 
tion  in  different  branches  of  the  machine-building  industry,  a3  was 
pointed  out  above,  stated  that: 

a)  two  principal  directions  ("from  the  general  to  the  particular" 
and  "from  the  particular  to  the  general")  for  development  of  standard¬ 
isation  and  normalization  which  not  only  are  not  contradictory  but  com¬ 
plement  one  another;  both  these  directions  for  the  development  of  work 
can  one  or  another  hybrid  variations  combining  the  basic  ideas  of  each 


of  the  trends j 

b)  the  IS  basic  principles  for  achieving  standardization  and  nor- 

i 

malization,  applicable  both  independently  as  well  as  in  different  com¬ 
binations  with  others,  as  a  result  of  which  the  number  of  possible  com¬ 
binations  of  basic  principles  is  considerable. 

All. this  attests  primarily  to  the  fact  that  standardization  and 
the  normalization  related  to  it  is  a  creative  activity,  quite  varied 
and  purposeful,  requiring  extensive  initiative  by  its  workers.  This 
points  to  the  fact  that  standardization  is  not  trite  and  is  not  at  all 
monotonous,  as  this  would  frequently  seem.  This  also  attests  to  the 
fact  that  results  of  stadanrdization  and  normalization  depend  to  a 
large  extent  on  the  ideas  which  are  contributed  to  their  development. 

Standardization  in  machine  building  should  be  developed  from  the 
general  to  the  particular.  The  general  machine-building  normalization 
should,  doubtlessly,  be  developed  from  the  particular  to  the  general. 
Branch  normalization  will  be  effective  if  developed  from  the  general 
to  the  particular,  i.e.,  from  concrete  machines  or  other  objects  char¬ 
acteristic  of  the  given  machine-building  branch  to  their  assemblies, 
subassembZ  ^s  and  particular  components,  bu~  taking  into  account  the 
related  development  of  general  machine-building  normalization.  Plant 
and  other  local  normalisation  should  be  coordinates  with  branch  and 
general  machine-building  normalization.  Here  both  trends  should  be  sen¬ 
sibly  combined. 

The  choice  of  guiding  principles  of  standardization  and  normaliza¬ 
tion  depends  on  long-range  thematic  plans.  Elaboration  of  these  plans 
is  the  general  tasks  of  base  organizations.  They  should  work  out  the 
technical  policy  for  achievement  of  standardization  and  normalization 
in  their  production  branch.  The  above  basic  principles  can  make  easier 
for  them  the  solution  of  this  problem. 


But  how  should  one  choose  those  basic  principles  which  best  corres 
poji.i  to  the  standards  and  normal  standards  being  elaborated?  The  follow 
ing  principles  correspond  to  the  aforementioned  drafts  of  standards  and 
normal  standards: 

1)  to  standards  of  machine,  mechanism,  apparatus  and  instrument 
parameters  -  principles  1,  3,  8,  10,  12  and  13;  of  engineering  require¬ 
ments  put  to  them  -  1,  2,  8-14;  of  testing  methods  for  these  machines, 
mechanisms  and  instruments  8,  10-13;  of  their  assemblies,  subassemb¬ 
lies  and  components  —  prir-dples  1-6,  8-13,  16  and  1?; 

2)  to  standards  for  packing,  transportation  and  storage  methods  — 
3,  4,  6,  8,  12  and  13; 

3)  to  machine-building  normal  standards  for  main  production  subas¬ 
semblies  and  components  —  1,  2,  476,  8-17; 

4)  to  machine-building  normal  standards  for  production  equipment 
and  its  elements  —  1-6,  8,  9,  11-16; 

5)  to  branch  normal  standards  for  main  production  subassemblies 
and  components  —  1-18; 

6)  to  branch  normal  standards  for  production  equipment  and  its 
elements  —  1-9,  11-16  and  18; 

7)  to  plant  normal  standards  —  1-9  and  11-18. 

Principles  for  technical  specifications  (interrepublican,  republi¬ 
can,  sovnarkhoz,  plant,  etc. )  are  chose;  in  accordance  with  standards 
and  normal  standards  of  analogous  content. 

Manu¬ 

script 

Page  [Footnote] 

No. 

95  See  Chapter  17. 
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Chapter  5 

THE  SUBJECT  FIELD,  LIMITING  FEATURES  AND  THE  STANDARDIZATION 
AND  NORMALIZATION  SYSTEM  IN  MACHINE  BUILDING 
Different  points  of  view  prevail  with  respect  to  the  feasibility 
and  desirability  of  setting  up  limits  for  the  subject  fields  of  stand¬ 
ards  and  normal  standards-  An  extreme  view  claims  that  no  boundaries 
between  standardization  and  normalization  exist  at  all,  since  they  can 
exist  side  by  side,  embracing  by  standards  and  normal  standards  of  var¬ 
ious  levels  the  same  objects  of  machine  building  and  their  elements.  On 
the  opposite  pole  we  have  another  opinion,  based  on  the  existence  at 
any  given  instant  of  expedient  boundaries  between  standardization  and 
normalization  and  on  the  presence  of  certain  limiting  features  separat¬ 
ing  standardization  and  normalization  Into  specific  regions  of  their 
application.  This  problem  was  first  considered  In  Reference  [Ij.  which 
has  recommended  for  the  immediate  futu5e  the  following  four- level 
standardization  and  normalization  system:  the  first  level-state  stand¬ 
ardization,  the  second  level-general  machine  building  normalization, 
the  third  level  -  branch  normalization  and  the  fourth  level  —  local 
(including  plant)  normalization. 

1.  THE  MULTI-LEVEL  AND  MULTI-STAGE  STANDARDIZATION  SYSTEMS 

The  following  interrelated  problems  arose  in  determining  of  the 
optimal  subject  field  of  state  standards  and  the  various  machine  build¬ 
ing  normal  standards: 

1.  What  should  be  the  system  of  subdivision  of  standards  and  nor¬ 
mal  standard  .'ying  the  requirements  of  the  national  economy  for 
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the  foreseeable  future? 

2.  Should  this  system  be  multi-level  or  multi-stage  and  why? 

3-  What  is  the  optimal  number  of  levels  or  stages  in  the  system 
being  established? 

4.  Should  an  interrelationship  between  the  standards  and  normal 
standards  exist  and  in  what  should  this  interrelationship  be  expressed? 

One  of  the  first  systems  adopted  by  domestic  standardization  was 
the  three-level  system  OST-VEST-N  [All-union  standards  —  departmental 
standards  -  normal  standards]. 

The  ,oncept  "defining  standards"  was  used  then  as  a  criterion  for 
classifying  standards  as  All-union-  This  term  was  interpreted  as  "basic 
plus  major  standards,"  here  all-union  or  branch  standards  creating  the 

necessary  base  for  further  standardization  in  a  given  field  were  re-  f 

I 

ferred  to  as  basic.  In  contrast  with  this,  the  major  standards  category 

5 

included  those  which  were  of  major  importanct  at  the  given  time.  Basic  f 

F 

standards  of  all-union  significance,  in  their  turn,  were  subdivided  in-  | 
to  five  groups,  the  peculiar  features  of  which  were  not  distinguished  j 
by  their  precise  definitions.  It  Is  onaraeteristic  that  major  machine 
building  standards  were  given  over  to  branches.  For  example,  standards 
for  types  of  anti- friction  bearings  were  considered  as  branch  standards, 
although  they  are  used  by  all  branches  of  the  national  economy  and  are 
of  extensive  interbranch  importance.  [ 

This  division  of  standards  into  defining,  basl'.c  and  major  with  the  f 
additional  subdivision  into  standards  of  all-union  and  branch  signifi¬ 
cance  and  luto  their  various  groups,  separately  from  the  basic  division 
into  OST,  VEST  and  N  has  resulted  in  the  fact  that  their  subject  fields 
In  the  majority  of  cases  were  found  to  be  so  overlapping  that  any  dis¬ 
tinction  between  them  was  lost  entirely.  As  a  result  of  this,  the  three- 
level  standardization  and  .  -realization  system  became  a  three-stage 
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system,  to  which  is  peculiar  the  displacement  of  standardization  and 
normalization  objects  from  the  plant  normal  standard  to  the  all-union 
standard  and  in  the  opposite  direction  [also].  Unlike  the  multistage 
system,  which  is  characterized  by  regularly  or  randomly  occurring  dis¬ 
placements  of  the  given  objects,  the  multilevel  system  is  based  on  sta¬ 
ble,  precisely  defined  fields  of  application  of  the  various  kinds  of 
standards  and  normal  standards.  The  loss  of  the  multi-level  arrangement 
has  resulted  in  the  liquidation  of  the  OST-VEST-N  system,  which  was  re¬ 
placed  by  another  system  for  subdivision  of  standards  into  all-union 
standards  of  state-w.ide  significance  ((OST  VKS  [All-union  standards  of 
the  All-union  Standardization  Committee]),  all-union  standards  of 
branch  significance  (OST  NK  [All-union  standards  of  the  People’s  Com¬ 
missariats]),  limited  applications  standards  (ST)  and  local  (primarily 
plant)  normal  standards  N.  The  new  system  was  conceived  as  a  four- level 
system.  Here  it  was  assumed  that  the  OST  VKS  category  should  include 
standards  of  two  groups. 

1)  basic  standards,  created  the  basis  for  subsequent  standardiza¬ 
tion,  determining  the  direction  to  be  taken  by  the  entire  system  of 
standards,  affecting  the  entire  national  economy  in  all  its  varieties 
and  in  individual  branches  (units  of  measurement,  classifications  c: 
materials  and  other  products,  etc.); 

2)  major  standards,  of  greater  Importance  to  the  national  economy 
(brands  and  assortments  of  materials,  antifriction  bearings,,  etc.). 

The  existence  of  limit  defining  characteristics  of  extremely  gen¬ 
eral  character  could  have  resulted  in  a  rapid  loss  of  peculiar  features 
of  the  specific  subject  fields  of  OST  VKS,  OST  MK  and  N.  This  was  also 
furthered  by  the  classification  of  standards  of  different  categories 
and  characteristics  performed  by  the  former  Standardization  Committee 
of  the  Narkomtyazhprom  [People’s  Commissariat  for  Heavy  Industry]  (KS 


NKTP)  (see  Table  l).  All  standards  were  subdivided  by  their  character¬ 
istics  into  ten  categories:  SO,  SK,  ST,  SR,  STU,  SP,  SETT,  SMI,  SN  and 
SU  and  the  objects  of  standardization  were  subdivided  into  nine  groups 
with  groups  1-4  and  7  and  8  allotted  to  machine-building. 

These  six  groups,  if  we  also  take  into  account  the  ten  different 
standards  characteristics,  thus  amounted  to  60  subdivisions.  But,  with 
rare  exceptions,  each  such  subdivision  provided  for  the  parallel  exis¬ 
tence  of  either  OST  VKS  and  OST  NK,  or  of  OST  NK  and  SR,  or  of  OST  NK, 

ST  and  N,  or  of  OST  VKS,  OST  NK  and  ST,  the  criteria  for  differentiat¬ 
ing  among  which,  within  each  subdivision,  were  entirely  lacking.  For 
example,  standards  for  tools,  fixtures  and  inspection-measurement  in¬ 
struments  were  provided  for  as  OST  VKS,  OST  NK  and  ST.  In  a  similar 
manner  simultaneous  applicability  of  OST  VKS,  OST  NK,  ST  and  even  N  was 

provided  for  with  respec'  *.■  equipment  and  machines.  It  is  characteris-  | 

£ 

tic  that  plant  normal  standards  for  machines  and  equipment  could  have 

CL 

been  In  force  at  the  same  time  as  or  instead  of  state  standards. 

\ 

The  foiroer  standardization  committee  of  NKTP  has  paid  considerable 
attention  to  standards  for  operational  and  engineering  requirements 
(SETT).  As  applied  to  machines  and  equipment,  the  parameters,  dimen-  f 
slons  and  other  engineering  characteristics  subject  to  standardization  \ 
were  supposed  to  be  given  partially  In  SETT  and  partially  in  nomencla-  ~ 
ture  standards  (SO),  classification  standards  (SK)  and  types  standards  : 
(ST).  This  provision  for  fractioning  parameters,  dimensions  and  charac-  c 
terlstics  of  the  standardized  machines  and  equipment  into  four  stand-  \ 
ards  of  different  content  and  purpose  could  not  but  have  a  negative  ef-  % 
feet  on  the  standardization  practice,  since  they  have  complicated  Its  f 
implementation  unnecessarily.  ; 

The  subdivision  of  standards  by  characteristics,  established  by 
the  former  KS  NKTP  was  accos^anied  by  a  number  of  rigid,  but  entirely  ; 
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TABLE  1 


Class! fi cation  Chart  of  Basic  Trends  in  Standard¬ 
ization  and  Standard  Characteristics  in  the  Heavy 
Industry 
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A)  Basic  trend  of  standardization  work;  B)  groups  of  standards;  C)  char¬ 
acter  of  standards  and  their  designations;  D)  standards;  E)  general, 
designations,  values,  terminolorp?  and  nomenclatures  SO;  ?}  classifica¬ 
tions  by  basic  parameters  SK;  G)  raw  materials  base;  H)  raw  materials, 
semifinished  products,  basic  and  auxiliary  materials,  fuel,  lubricants; 
I)  OST  VKS,  OST  NKTP;  J)  OST  VKS,  OST  NKTP,  glavk  [Main  Administration] 
ST;  K)  tools  and  equipment  supply  base;  L)  tools,  fixtures  and  inspec¬ 
tion-measuring  instruments;  Hj  equipment  and  machines;  H)  machine  com¬ 
ponents  and  subassemblies,  fittings,  spare  parts;  0)  OST  NKTP,  glavk 
ST;  P)  parts  of  buildings  and  structures  and  their  elements;  Q)  strue- 


tures;  R)  power  [supply];  S)  transportation;  T)  objects  needed  by  the 
national  economy;  U;  finished  products  not  contained  in  the  above  divi¬ 
sions  and  also  consumer  goods:  v)  of  types,  basic  dimensions  and  other 
ST;  W)  of  assortments  and  dimensions  SR;  X)  of  technical  specifications, 
physiochemical  and  mechanical  properties  of  the  objects  STU;  complete 
characteristics  of  objects  SP;  Z)  OST  VKS,  OST  NKTP.  glavk  ST,  Normal 
standard;  a)  OST  NKTP,  glavk  ST,  Normal  standard;  b)  glavk  ST;  c)  oper¬ 
ational  and  engineering  requirements  SETT;  d)  acceptance  rules  and  test¬ 
ing  methods  SMI;  e)  design  and  computation  norms  SN;  f)  packaging  and 
storage 

superfluous,  literally  unnecessary  requirements  with  respect  to  the 
standardisation  of  machine  types.  These  requirements  were  so  unrealis¬ 
tic  that  they  have  made  it  practically  impossible  to  standardize  ma¬ 
chine  and  equipment  types.  These  guiding  directions  had  a  negative  in¬ 
fluence  on  the  development  of  parametric  standardization  in  machine 
building.  A  large  amount  of  time  was  required  to  overcome  their  influ¬ 
ence  and  to  more  realistically  formulate  the  problems  of  possibilities 
for  standardization  of  machine  and  equipment  types. 

The  introduction,  in  1940,  of  a  new  subdivision  of  standards  and 
normal  standards  into  state  standards  (GOST),  departmental  normal  stand-  ’ 
ards  (VN)  and  local  normal  standards  (N)  has  presented  a  number  of 
prcblems  pertaining  to  the  specification  of  their  specific  subject 
fields  and  of  their  interrelation.  The  revocation  of  the  OST  VKS-CST 
NIC- ST- N  system  and  the  introduction  of  the  new  GOST-VN-N  system  was  not 
accompanied  by  specification  of  their  specific  subject  fields,  at  least 
in  principle.  To  this  we  should  add  that  when  the  standardisation  re¬ 
form  was  performed  in  19*40  all  the  OST  VKS  and  OST  NK  were  given  the  | 
force  of  state  standards,  independent  of  their  content,  degree  of  im¬ 
portance  and  field  of  application.  This  could  not  but  affect  the  subse-  * 
quent  development  of  standardization  in  machine  building  and  the  forma-  ; 
tion  of  its  subject  field,  which  has  resulted  in  parallel  existence  of  ? 
many  GOST’s,  VII 1  s  and  also  N's  and  later  also  of  branch  normal  stand¬ 
ards  (ON)*  As  a  result  of  this  the  multilevel  standardization  and  norm-  ; 
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alization  system  has  become  multistage,  with  its  characteristic  paral¬ 
lelism  of  the  subject  field  of  standards  and  normal  standards. 

The  parallelism  of  the  subject  field  of  state  standards  and  normal 
4  standards  and  of  the  entire  technical  documentation  connected  with  it 
has  actually  come  about  in  many  machine  building  branches,  which  can  be 
{  substantiated  by  several  examples. 

The  transportation  machine  building  has  issued  its  own  normal 
standards  for  pneumatic  chucks  of  [general  purpose]  lathes  and  turret 
lathes.  At  the  same  time,  state  standards  were  in  force  with  respect  to 
these.  The  road  building  machines  industry  has  introduced  a  normal 
standard  for  types  and  basic  dimensions  of  pumps,  while  state  standards 
were  in  force  for  pumps  of  the  most  varied  surface  purposes,  including 
narrowly  specialized  uses.  Normal  standards  were  elaborated  for  fric¬ 
tion,  sleeve-pin  coupling  and  other  clutches,  at  the  same  time  as  state 
standards  existed  for  these  articles.  A  similar  situation  was  observed 
with  respect  to  pressure  and  bell  type  lubricators.  Excavator  shovels 
were  subjected  simultaneously  to  state  standards  and  departmental  nor¬ 
mal  standards.  The  name  parallelism  of  subject  fields  and  the  objects 
of  production  related  to  them  is  also  observed  in  heavy  machine  build¬ 
ing. 

Parallelism  of  technical  documentation  is  mainly  a  result  of  the 
multistage  standardization  and  normalization  system,  whose  subject 
field  was  not  specifically  defined.  Parallelism  of  the  subject  fields 
of  standards  and  normal  standards  has  become  a  tradition  of  sorts  on 
which  the  activity  of  certain  standardization  and  normalization  organs 
in  the  industry,  for  example,  of  the  TsNIITMASh  [Central  Scientific  Re¬ 
search  Institute  of  Heavy  Machine  Building],  is  based.  The  branch  and 
local  normal  standards  are  regarded  as  a  preliminary,  less  critical 
version  of  the  standard. 
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An  opinion  has  evolved  to  the  effect  that  the  different  kinds  of 
standardization  and  normalization,  before  as  well  as  now,  are  different 
stages  of  the  same  standardization  process.  And  from  this  appeared  op¬ 
inions  that  parallel  local,  branch,  departmental  and  interbranch  normal 
standards  and  all-union  standards  can  and  even  should  exi3t. 

The  multi-level  system,  independent  of  the  established  number  of 
levels,  is  *ree  of  the  enumerated  shortcomings,  but  its  adoption  and 
further  development  requires  the  resolution  of  the  principal  problem 
about  specific  definition  of  the  subject  field  of  standardization  and 
the  various  forms  of  normalization  and  establisnment  of  expedient  lim¬ 
iting  features. 

2.  EXPEDIENT  DIFFERENTIATION  BETWEEN  TIE  SUBJECT  FIELDS  OF  STANDARDS 
AND  THE  VARIOUS  NORMAL  STANDARDS 

The  standardization  system  in  machine  building,  including  the  four 
levels:  stave  standardization.  Interbranch  general  machine  building  § 

normalization,  branch  normalization  and  local  (plant)  normalization,  | 

~  Is 

has  now  become  generally  accepted  and,  evidently,  will  be  in  existence 
for  a  number  of  years.  -’I 

The  many  years  of  standardization  practice  In  the  machine-building 
industry  have  shown  that  the  GOST  in  an  overwhelming  number  of  cases 
should  not  be  detailed  to  the  degree  close  to  working  drawings.  The  | 

state  standards,  as  a  rule,  establish  only  the  basic  dimensions,  para-  | 

meters  and  technical  requirements,  leaving  the  fabricated  dimensions  f 
and  additional  requirements  to  other  technical  documentation,  for  exam-  § 
pie,  to  normal  standards,  guiding  technical  materials,  working  drawings,  § 
engineering  specifications,  catalogs,  instructions,  etc.  | 

There  is  no  basis  for  the  asumption  that  the  practice  for  inelu-  § 

sion  in  the  GOST  of  only  basic  dimensions,  parameters,  etc. ,  has  f 

brought  about  an  improper  situation.  § 
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TABLE  2 

Establishing  limits  of  the  Subject  Fields  of  Standardisation  and  Normalization 
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i)  Objects  of  standardization  and  normalization;  2)  subject  field  of  1 

state  standardization;  3}  subject  field  of  general  machine-building  1 

normalization;  4)  subject  field  or  branch  normalization;  5)  subject  1 

field  of  local  normalization;  6)  machines,  mechanisms,  apparatus,  in-  I 
struments  and  automation  facilities;  7)  Series  of  basic  parameters.  j 

Types,  basic  parameters  and  dimensions.  Testing  methods.  Technical  re-  j 
quirements  put  to  design,  manufacture  and  operation,  including,  in  the  | 
necessary  cases,  requirements  to  packing,  transportation  and  storage. 
General  classification  and  designation  system;  o)  Branch  classification  3 
and  designation  systems.  Requirements  put  to  the  shipping  of  bulky  | 

equipment;  9)  assemblies;  10)  types,  basic  parameters,  and  dimensions  1 
of  assemblies  common  to  different  machines  or  automatic  lines.  Techni¬ 
cal  requirements  to  design,  manufacture  and  operation.  General  classic 
ficacation  and  designation  system;  11)  Branch  classification  and  desig-  | 

nation  systems  for  general  purpose  and  narrow- application  assemblies.  § 

Types  of  specialized  purpose  assemblies.  Testing  methods.  Technical  re-  | 
quirements  to  manufacture  and  operation.  Uniform  unified  systems  for  § 

control  of  major  parameters  and  production  processes;  12)  limiting  the  | 

applicability  of  GOST  and  ON;  13)  Common  subassemblies  and  components;  | 

14)  Types,  basic  parameters  and  dimensions  of  centrally  produced  sub-  f 
assemblies  and  components.  Testing  methods.  Technical  requirements  to 
manufacture,  storage,  packing  and  transportation.  General  classifica-  | 
tion  and  designation  system;  15)  Types  and  fabricated  dimensions  (in-  | 
eluding  those  complementing  the  corresponding  basic  dimensions  GOST’s;  | 
1 6)  Classification  and  basic  designation  systems  for  subassemblies  and 
components  utilized  by  the  branch.  Types  and  fabricated  dimensions  of  § 

subassemblies  and  components  utilized  by  the  branch.  Testing  methods.  § 

Technical  requirements  to  manufacture  and  packing;  17)  limiting  the  ap-  § 

plicability  of  GOST,  MN  and  ON.  Types  and  fabricated  dimensions  of  sub-  f 

assemblies  and  components  characteristic  for  the  production  of  the  giv¬ 
en  plant  only*  Testing  methods.  Technical  requirements  to  the  manufac-  | 

ture;  18)  special  subassemblies  and  conponents;  19)  types  and  dimen-  f 

:sions  of  components  and  subassemblies  of  critical  importance  involving  | 
operational  Safety  (for  passengers  and  servicing  personnel)  or  which 
are  objects  of  international  standardization.  Testing  methods.  Techni-  | 

cal  requirements  to  manufacture,  storage,  packing  and  transportation;  | 

20)  Classification  and  basic  designations  systems.  Types  and  fabricated  j 
dimensions  of  subassemblies  arid  components  used  by  the  branch.  Testing  g 

methods.  Technical  requirements  to  manufacture  and  packing;  21)  limit-  | 

ing  the  applicability  of  GOST,  MN  and  ON.  Types  and  fabricated  dimen-  ■ 
sions  of  components  and  subassemblies  characteristic  of  the  production  § 
of  the  given  plant  only;  22)  cutting,  auxiliary  and  measuring  tools;  .  .. g 
23)  types,  basic  parameters  and  dimensions.  Testing  methods.  Technical  § 
requirements  to  manufacture  and  packing;  24)  classification  and  conven-  | 
tional  designations  systems.  Fabricated  dimensions  of  general  purpose  f 
tools;  25)  classification  and  conventional  designation  systems.  Types,  f 
parameters  and  fabricated  dimensions  of  tools  used  by  the  branch;  26)  § 

limiting  the  applicability  of  GOST,  MN  and  ON.  Types,  parameters  and  j 
fabricated  dimensions  of  special  purpose  tools,  used  at  the  given  plant  | 
only.  Testing  methods.  Technical  requirements  to  manufacture;  27)  Fix-  f 
tures,  diesets  and  other  production  equipment,  including  mechanized  | 

equipment;  28)  Types,  basic  parameters  and  dimensions  of  mechanized  § 

productive  equipment.  Testing  methods-  Technical  requirements  to  manu-  | 
facture;  29)  classification  and  conventional  assignations  system.  Types  | 
and  fabricated  dimensions  of  common  subassemblies  and  components  of  1 

fixtures,  diesets  and  other  production  tooling;  testing  methods  a^d  | 

technical  requirements  to  manufacture,  packing  and  storage;  30)  ciassi- 
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fication  and  conventional  designations  systems.  Types  and  fabricated 
dimensions  of  production  tooling  used  in  the  branch.  Testing  methods. 
Technical  requirements  to  manufacture:  31)  limiting  the  applicability 
of  GOST,  MN  and  ON.  Types  and  fabricated  dimensions  of  special  purpose- 
production  tooling,  peculiar  to  the  given  plant  only;  32;  General  tech¬ 
nical  norms;  33)  Preference  numbers.  Surface  roughness.  Tolerances  and 
fits.  Threads.  Splined  and  slotted  joints.  Normal  tapers,  bores,  etc.; 
34)  Limiting  the  applicability  of  GOST.  Technical  terminology.  Guiding 
technical  materials  in  the  field  of  production  processes  and  organiza¬ 
tion;  35)  Limiting  the  applicability  of  GOST  and  MN.  Technical  termin¬ 
ology.  Guiding  technical  materials  in  the  field  of  production  processes 
and  organization;  36)  limiting  the  applicability  of  GOST,  NM  and  ON. 
Guiding  materials  and  in  the  field  of  production  processes  and  organ¬ 
ization. 


It  is  sho’*n  by  experience  that  this  practice  can  be  appropriqtely 
developed,  which  will  make  the  standards  more-  stable,  but  they  should 
be  related  to  machine-building  normal  standards  by  a  certain  system. 

In  establishing  limits  for  the  subject  fields  of  standardization 
and  normalization  it  is  thus  necessary  to  single  out  that  field  in 
which  the  aforementioned  particularization  of  standards  and  normal 
standards  is  expedient.  This  subject  field  will  be  the  optimal  field 
for  interbranch  general  machine-building  normalization. 

Under  conditions  of  territorial  management  of  the  machine-building 
industry,  the  retention  and  further  development  of  branch  standardisa¬ 
tion  is  beyond  doubt.  It  cannot  be  permitted  that  the  same  of  machines 
and  equipment  produced  in  different  regions  of  the  country  have  differ¬ 
ent  dimensions  of  the  same  subassemblies  and  components,  since  this 
would  have  a  negative  influence  on  their  operation. 

Plant  and  design  organization  normal  standards  (local  standards) 
are  the  'lowest  level  of  the  standardization  system.  The  principal  de¬ 
fect  of  the  evolved  plant  normalization  is  the  fact  that  its  subject 
field  is  formulated  independent  of  the  interest  expressed  by  other  sim¬ 
ilar  enterprises  in  the  same  normal  standards.  This  has  resulted  in  a 
tremendous  amount  of  different  types  of  produced  components  and  espec¬ 
ially  of  production  tooling.  This  is  due  to  parallelism  of  plant  normal 
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standards.  Talking  this  into  account,  it  is  necessary  to  ensure  the  mc"t 
complete  interrelationship  between  the  subject  fields  of  interbranch, 
branch  and  local  normal  standards.  All  that  can  be  recognized  as  useful 
on  a  branch  scale  should  be  immediately  formalized  as  branch  normal 
standards,  unlike  the  previous  practice  for  performing  this  in  two 
stages  (first  as  a  number  of  plants  as  parallel  plant  standards  and 
then  unification  of  plant  normal  standards  and  elaboration  of  the 
branch  normal  standard}.  It  should  be  noted  that  this  unification  was. 
In  the  majority  of  cases,  not  achieved  at  all,  since  each  plant  tends 
to  retain  its  designs  and  has  insisted  on  Its  own,  plant  and  normal 
standards.  If  we  take  Into  account  these  conditions,  then  this  main 
goal  of  local  (plant)  normalization  is  expedient  limitation  of  the  ap¬ 
plicability  of  state  standards,  machine-building  and  branch  normal 
standards,  and  also  the  performance  of  certain  other  tasks  (see  below). 

The  limiting  conditions  described  above  make  It  possible  to  ra¬ 
tionally  subdivide  the  subject  field  of  standards  and  normal  standards 
In  each  machine-building  branch  and  to  set  up  a  table  of  the  type  pre¬ 
sented  in  Reference  (lj,  facilitating  the  pi inning  of  subject  fields 
for  all  kinds  of  standards  and  normal  standards. 

Generalizing  the  above  considerations,  we  can.  In  principle,  give 
the  differentiation  of  the  subject  fields  of  all  the  four  standardiza¬ 
tion  levels,  taking  Into  account  characteristics  accepted  In  the  In¬ 
structions  of  the  Committee  of  Standards-  Measures  and  Keasurelng  In¬ 
struments  with  respect  to  the  order  of  elaboration  of  state  standards 
drafts.  This  differentiation  of  the  subject  fields  is  given  in  Table  2. 
3.  CHARACTERISTIC  SUBJECT  FIELD  OF  MACHINE  BUILDING  NORMAL  STANDARDS 

The  basic  goal  of  general  machine  building  normalization  is  pre¬ 
paration  of  technical  documentation  necessary  for  organization  of  mass 
production  to  fulfill  centralized  orders  of  common  subassemblies  and 
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components  of  machines,  tools  and  other  production  tooling  equipment. 

We  can  suggest  the  following  rough  list  of  mass  utilisation  products, 
the  manufacture  of  which  is  regulated  by  machine  building  normal  stand¬ 
ards. 

A.  Common  Subassemblies  and  Components 

1.  Cylindrical,  bevel-gear,  bevel-gear  cylindrical,  worm  screw  and 
planetary  reducers  and  also  motor- reducers. 

2.  Variable- speed  drives  with  V-belts,  chain- [ did. ven],  shifting- 
roller,  and  the  like. 

3.  General-purpose  bevel  and  cylindrical  gears  with  straight,  spi¬ 
ral  and  other  forms  of  meshing. 

4.  Sheaves  for  flat  and  V-belts. 

5.  Driving  sprockets  for  all  types  of  chains. 

6.  Small  and  large  shafts  of  various  types,  including  flexible 
wire  shafts. 

7*  Journals  and  sleeves  and  also  hinge  bearings. 

8.  Antifriction  bearing  housings  and  covers. 

9.  Pumps,  plunger-type,  vane  and  gear  for  hydraulic  systems. 

10.  Safety  and  nonreturn  valves,  valves  with  pressure  regulators, 
throttles,  slidevalves,  taps,  water  traps,  pressure  regulators,  gate 
valves,  plunger  valves,  etc. 

11.  Fluid  lubricant  and  grease  lube  fittings,  filters. 

12.  Flanges  threaded,  for  flaring,  welded  and  free. 

13.  Connecting  pipes,  elbow  pipes,  T-pipes,  cross  pipes,  nipples, 
plugs,  etc. 

14.  Hydraulic  and  pneumatic  cylinders,  cylinder  heads,  pistons, 
piston  rods,  packing  rings,  supporting  brackets,  etc. 

15*  Fluid  lubricant  and  greast  lubricators. 

16.  Lubricant  distributors,  lubricant  gages,  injectors,  pipeline 
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joints  and  packing. 

i 7*  Controlled,  uncontrolled,  automatic,  overload  and  other  clutch¬ 
es. 

18.  Cone-type,  disk,  shoe,  belt  and  other  brakes. 

19*  Friction  disks. 

20.  Shift  levers. 

21.  Buttons. 

22.  Pilot  wheels. 

23-  General-purpose  springs. 

24.  Forks. 

25.  Blocks,  eye  rings,  compound  pulleys,  hook  rings  and  the  like. 

26.  Hopper  gates,  warehouse  loading  devices. 

27.  Various  pallets  and  containers. 

28.  Fetal,  solid  rubber  and  tire  wheels. 

♦ 

S.  Subassemblies  and  Components  of  Instruments  and  Automation  Facilities 

1.  Leveling,  separating  and  settling  vessels. 

2.  Diaphragms  and  bellows. 

3.  Belt-driving  mechanisms. 

4.  Semiconductor,  electronic  and  other  amplifiers. 

3.  Instruments  of  an  assembly-unified  system. 

6.  Pneumatic  and  hydraulic  regulators.  Pneumatic  amplifiers  for 
instruments  and  regulator's. 

7.  Kozzles  and  Venturi  tubes. 

8.  Potentiometers,  balancing  bridges. 

9.  Resistance  thermometers.  Thermocouples.  Magnetic  amplifiers. 

10.  Relay  units.  Power  units.  Semiconductor  unlt3. 

11.  Pickups,  pneumoelectric,  pneumatic,  hydraulic,  electric,  etc. 

12.  Remote  control  and  signaling  installations. 

13.  Differential  manometers,  vacuum  gages,  vacuum  manometers,  flow 
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meters.  Instruments  for  measuring  and  regulation  of  the  flow  of  fluids, 
etc. 

14.  Pyrometric  ml 111 voltmeters. 

15*  Stabilized  power  sources. 

16.  Electrical  measurement  and  analysis  instruments. 

17*  Electric,  hydraulic,  electrohydraulie,  electropneumatic,  etc., 
actuating  mechanisms. 

18.  Solenoid  valves  for  gases  and  fluids.  Automatic  multipoint  op¬ 
eration  gas  switches,  etc. 

19.  Control  and  measuring  instrument  and  automatic  control  panels. 
C.  Tools  and  Other  Production  Process  Tooling  Equipment 

1.  High-speed  steel  and  hard  alloy  tipped  cutters.  Diamond  [tip] 
cutters. 

2.  Drills,  Including  those  with  hard-alloy  bits. 

3.  Single-piece  and  inserted-blade  reamei  ">nd  counterbores.  Coun¬ 
tersinks. 

Boring  blades. 

Vs-01.  End,  face,  disk,  cylindrical,  slotting,  slitting,  hobbing,  etc. 
milling  cutters. 

6.  Screw  taps  and  dies.  Thread-generating  rollers.  Screw-cutting 
heads. 

7.  Shavers. 

8.  Slotting  and  round  broaches. 

9*  Circular,  belt  and  planing  wood-cutting  saws.  Saws  for  vertical 
timber-cutting  frames.  Cutter  blocks. 

10.  Bril?,  chucks,  screw  tap  chucks,  collet  chucks,  end  mill  arbors 
Pneumatic  and  mechanical  chucks. 

11.  Adapters. 

12.  Holders,  mandrels,  collars,  etc. 
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13*  Centers.  i 

14.  Tool  holders,  screw  ule  holders.  | 

15*  Plane-parallel  blocks.  | 

16.  Jigs.  § 

17-  Rotary  and  dividing  tables.  | 

18.  Pneumatic,  pneumohydraulic,  lever,  screw  and  eccentric  vise,  f 

19*  Dividing  and  multispindle  heads.  | 

20.  Components  of  universal- knockup,  universal- setup  and  other  § 

fixtures.  I 

21.  Components  and  subassemblies  of  special  machine-tool  fixtures.! 

22.  Dividers,  scribers,  marking  gages,  prick  punches,  punches.  1 

23.  Chisels,  clamps,  cut- through  tools,  scrapers,  pincers,  etc.  | 

24.  Screw  drivers.  i 

ss 

ss- 

25.  Hammers.  I 

£ 

26.  Flat-nosed  pliers,  cutting  pliers,  tongs,  combination  cutting! 
and  twisting  pliers,  shears,  tap  wrenches,  screw  clamps,  strippers, 
vise,  files,  etc. 

27.  Electric  and  pneumatic  drills  and  nut  tighteners.  [Portable] 

polishing  machines.  - 

28.  Hammers,  screw  drivers  and  other  pneumatic  tools. 

29-  Portable  pneumatic  presses. 

30.  Smooth  and  thread- testing  gages.  Splined  Joint  gages. 

31.  Micrometers,  slide  gages,  depth  gages,  indicators. 

32.  Gear- checking  instruments.  Minimeters,  Interferometers. 

33»  Checking  plates  and  angles.  Levels. 

34.  Wire- drawing  dies. 

3$.  Diesets  for  cold  upsetting  of  nuts. 

36.  Fastening  components  for  diesets  and  hammer  heads. 

37.  Guillotine  and  pressure- shear  blades. 
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38.  Die set  buffer  systems. 

39*  Feed  rollers  for  automatic  cold  upsetters. 

40.  Molds  for  mass  produced  components. 

41.  Straightening  machine  rollers. 

42.  Molding  and  core-making  tools. 

43.  Tools  for  cleaning  of  castings. 

44.  Pneumatic  hammer  and  perforator  tools. 

45.  Flasks,  bottom  boards,  plates  for  core  drying,  etc. 

46.  Gaggers. 

47*  Subassemblies  and  components  of  chill  molds,  core  boxes  and 
molds. 

48.  Shell  casting  equipment. 

49.  Cold  pressing  blocks  and  dies. 

50.  Sleeves  and  leader  pins  for  die sets. 

51.  Blocks  for  crank-type  die-forging  presses  and  horizontal  forg¬ 
ing  machines.  Universal  die  blocks.  Male  die  clusters  for  horizontal 
forging  machines. 

52.  inserts  for  diesets  for  horizontal  forging  machines. 

53-  Lower  punching  dies.  Rapid- replacement  punches. 

54.  Smith  tools. 

The  above  list  of  characteristic  objects  of  general  machine-build¬ 
ing  normalization,  even  in  this  foreshortened  form,  points  to  the  fact 
that  the  subject  field  of  machine-building  normal  standards  is  not  only 
extensive  but  also  varied.  In  addition,  for  the  most  part,  it  dupli¬ 
cates  the  subject  field  of  state  standards.  This  imparts  significance 
to  the  problem  of  coordination  and  coding  of  standards  and  normal 


standards. 


4.  COORDINATION  AND  CODING  OF  STANDARDS  AND  NORMAL  STANDARDS 


The  overwhelming  majority  of  existing  standards  have  references  to 
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other  standards.  Correspondingly,  also  normal  standards  In  many  cases  | 
refer  to  standards,  but  the  opposite  case,  i.e. ,  standards  with  refer-  % 

enoes  to  branch  and  local  normal  standards,  does  not  exist.  Beferencea  S 

to  catalogs  and  other  departmental  or  local  technical  documents  are  en«  §  < 

countered  in  very  rare  cases.  § 

It  seems  expedient  to  modernize  the  state  standard  —  machine-build-  §j  4 
Ing  normal  standard  —  working  drawings  system  in  such  a  manner  that  | 

they  should  comprise  a  single  chain  and  should  have  references  in  two  § 

directions,  namely:  the  working  drawings  should  refer  to  machine-ouild-  I 
ing  normal  standards,  and  the  latter  to  the  appropriate  GOST  and  vice  | 
versa.  In  this  case  interrelationship  is  ensured  and  a  modification  of 
any  link  in  this  system  of  technical  documentation  should  be  reflected  I 
also  in  the  other  links.  This  will  result  in  achieving  Integrated  docu-  I 
mentation  and  will  eliminate  the  need  for  several  machine  building  nor-  |  * 

i 

mal  standards  by  adding  to  the  standards  complements  containing  draw-  f 
ings  with  fabricated  dimensions  of  uncomplicated  articles  (machine  com-  §  * 

~  _  g 

ponents,  tools,  etc. ).  §' 

Coordination  of  standards  and  normal  standards  involves  the  intro-  f 

_ _  if 

duetion  of  supplements,  modification  and  correction.  A  certain  ciodifi-  | 
cation  of  the  existing  practices  is  necessary  also  in  this  case.  It  is  j 
desirable  to  Introduce  into  the  standardization  system  a  procedure  for  § 
periodic  extension  of  the  period  of  applicability  or  for  the  revision  of  § 
standards  ana  normal  standards  at  preestablished  times  (see  below).  In  1 

this  case,  the  year  Indices  will  be  changed  In  the  standards  and  normal  § 

1  ■* 

standards  numbers,  which  will  ensure  better  coordination  of  the  docu¬ 
mentation  ana  its  conformity  with  the  existing  level  of  science  and  | 
technology.  J  * 

A  problem  unresolved  at  the  present  time  Is  the  codirig  of  stand-  § 

ards  and  normal  standards.  If  the  number  of  state  standards  applicable  ( 
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to  machine  building  is  counted  in  the  thousands,  and  the  demand  for  ma¬ 
chine  building  normal  standards  is  expressed  in  tens  of  thousands,  then 
the  probable  number  of  necessary  branch  and  various  local  normal  stand¬ 
ards  will  comprise  hundreds  of  thousands.  Their  coding  is  a  very  impor¬ 
tant  problem,  since  it  is  Impossible  to  know  for  which  components  and 
subassemblies  of  machines,  mechanisms,  apparatus,  instruments  and  auto¬ 
mation  facilities  are  normal  standards  and  other  technical  documenta¬ 
tion  available.  Without  a  conventional  code  it  is  impossible  to  set  up 
any  systematic  index  of  normal  standards  in  force  in  the  machine  build¬ 
ing  industry. 

Up  to  the  middle  of  the  ^O’s  the  domestic  standards,  in  addition 
to  their  number  (ordinal)  also  had  a  numerical  code  consisting  of  a 
number  of  symbols  according  to  a  certain  classification  system.  Then 
this  practice  of  standards  coding  has  been  revoked  and  the  previously 
used  coding  system  was  forgot  tern  At  the  present  time  the  advantage  of 
of  introduction  of  a  rational  coding  system  is  beyond  any  doubt.  It  is 
necessary  to  elaborate  a*  classification  of  industrial  production,  ex¬ 
tending  it  to  components  and  machines,  mechanisms,  apparatus,  instru¬ 
ments  an<T automation  facilities,  semifinished  products,  basic  and  aux¬ 
iliary,  metal  ana  nonmetal  materials.  At  the  present  time  the  necessity 
for  creation  of  such  a  classification  is  not  determined  solely  by  the 
needs  of  standard  and  normal  standard  coding.  It  Is  necessary  for  en¬ 
suring  the  development  of  specialization  and  production  coordination, 
for  performing  on  a  large  scale  the  unification  of  subassemblies  and 
components  of  machines,  tools  and  other  production  tooling  equipment. 
Chapter  12  considers  the  principles  for  constructing  numerical  systems 
for  classification  of  machine  building  products  and  of  the  materials 


5-  DATES  FOR  PUTTING  INTO  FORCE  AND  PERIODS  0?  APPLICABILITY  OF  STAND-  i 
ARDS  AND  NORMAL  STANDARDS  f 

Of  great  Importance  Is  the  problem  of  ensuring  stability  of  stand-  I 
ards  and  normal  standards  expressed  by  the  time  periods  during  which  f 

they  are  in  force.  Many  from  among  the  existing  state  standards  of  the  § 

USSR  are  very  stable,  but  at  the  same,  evidence  exists  that  the  oppos-  § 

ite  is  also  true.  Thus,  for  example,  the  standard  for  types  and  basic  § 
dimensions  of  double-row  roller  bearings  with  cylindrical  rollers  (very  | 

light  series)  has  lasted  only  one  year.  Standards  for  screw  dies  were  | 

revoked  after  two  years.  The  standard  for  end  mills  was  in  force  only 
one  year.  { 

To  what  do  these  facts  point?  Primarily  to  the  fact  that  the  qual-  § 
ity  of  elaboration  of  standards  (i.e.,  the  methodology  and  principles  § 
on  the  base  of  which  the  standard  is  evolved)  are  a  decisive  factor.  I 

Talcing  Into  account  that  the  existing  standards  and  also  any  normal  § 

| 

standards  are  not  distinguished  by  their  stability,  which  is  character-  f 
ized  by  the  time  during  which  they  are  In  effect,  it  is  necessary  to  § 
elaborate  appropriate  measures  for  Improving  the  stability  of  standards  f 
and  normal  standards.  Prom  this  point  of  view  it  Is  expedient,  even  If  | 
briefly,  to  familiarize  ourselves  with  the  foreign  standardization  prac-  I 
tices.  We  have  reviewed  more  than  6 000  standards  of  England,  India,  the  § 
USA,  France,  German  Democratic  Republic  (East  Germany)  and  the  Federal  § 
Republic  of  Germany  (West  Germany)  (DIN  normal  standards)  and  of  Switz-  § 
erland,  which  has  made  It  possible  to  approximately  estimate  the  time  § 
they  remain  in  force.  The  most  stable  of  these  are  French  standards 
(more  than  8C^  is  in  force  over  5  years).  English  standards  and  the  DIN  | 
normal  standards  are  also  very  stable  (more  than  70%  of  the  standards  §  % 

reviewed  are  in  force  for  more  than  5  ye^rs)  The  applicability  of  Jap-  | 
anese  standards  is  limited  to  three  years.  After  being  in  force  for  f 
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three  years  each  standard  Is  either  extended  for  another  three  years  or 
is  replaced  by  a  new  standard. 

We  can  recommend  to  adopt  the  5  year  term  of  applicability  of 
standards  and  normal  standards  for  the  Soviet  standardization  practice, 
whereupon  they  should  be  subjected  to  mandatory  review  or  extension  for 
another  5  years.  This  order  requires  both  the  organizations  which  elab¬ 
orate  the  standards  and  normal  standards  as  well  as  organizations 
charged  with  approving  them  to  substantially  change  their  systems  of 
operation.  It  will  be  necessary  to  thoroughly  study  the  utilization  of 
standards  and  normal  standards  by  the  industry  and  to  more  fundamental¬ 
ly  accumulate  material  pertaining  to  their  progressiveness. 

The  dates  of  issuance  of  standards  and  normal  standards  and  of  any 
modifications,  supplements  and  corrections  to  them  are  not,  at  the  pre¬ 
sent  time,  subject  to  any  scheduling.  In  individual  cases  they  are  es¬ 
tablished  on  the  basis  of  thorough  study  of  the  problem  and  In  other 
cases  this  is  done  approximately  *  by  rule  of  thumb.  But  the  basic  prob¬ 
lem  here  are  the  times  of  Issuance,  and  they  are  more  or  less  uniformly 
distributed  over  the  year,  which  is  of  certain  inconvenience  to  enter¬ 
prises,  since  each  new  data  requires  additional  revision  and  review  of 
technical  documentation. 

It  Is  necessary  to  recommend  the  use  of  preferential  dates,  namely 
1  January  and  1  July.  In  individual  cases  it  Is  possible  to  use  quar¬ 
terly  dates,  i.e.,  1  April  and  1  October,  although  long  years  of- stand - 
izatlon  practice  show  that  -  this  Is  not  really  necessary. 

The  above  preferred  dates  can  also  be  used  for  the  introduction  of 
any  modifications,  additions  and  corrections. 


Chapter  6 

THE  MATHEMATICAL  BASIS  OF  STANDARDIZATION  t 

The  development  of  new  fields  of  mathematics  has  opened  In  the 
last  few  years  wide  perspectives  for  further  automation  of  production, 
control,  planning,  design  and  scientific  investigation  processes.  But 
the  scales  at  which  mathematics  has  been  adapted  into  standardization 
are  still  insufficient. 

I.  FIELDS  OF  APPLICATION  OF  MATHEMATICAL  METHODS  IN  STANDARDIZATION 

Standardization  is  a  discrete  process,  whose  development  Is  rela¬ 
ted  to  overcoming  of  a  number  of  thematic  barriers,  characterizing  the  * 
practical  boundaries  of  one  or  another  standardization  method.  In  con¬ 
nection  with  which  an  optimal  subject  field  and  fields  of  application  * 
exist  for  each  standardization  method.  Thus,  for  example,  one  of  the 
earliest  and  simplest  methods  Is  simplification. 

The  possibilities  and  subject  field  of  unification  are  much  more 
extensive.  Having  absorbed  all  economic  and  organization  advantages  of 
simplification,  unification  has  naturally  moved  wider  apart  the  boun¬ 
daries  of  standardization  and  normalization.  As  simplification,  unifica¬ 
tion  is  based  on  that  which  Is  already  available,  but  introduces  a  cer¬ 
tain  Order  into  the  variety  of  existing  products,  increasing,  in  Indiv¬ 
idual  cases,  the  technological  level  of  the  produced  Items.  However, 
the  boundaries  of  unification  are  not  limitless  and  they  create  that 
barrier  to  the  development  of  standardization  and  normalization  'which 
can  be  overcome  only  by  other  methods. 

Standardization,  developing  with  respect  to  methods,  has  called  to 
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life  typification,  which  has  extended  the  boundaries  of  standardization 
even  wider  in  the  practical  sense.  The  method  of  aggregation  consider¬ 
ably  extends  the  field  of  standardization.  The  boundaries  which  bov^d 
typification  can  be,  in  a  significant  part,  extended  by  using  the  ag¬ 
gregation  method.  This  method  is  also  expedient  for  many  cases  of  ach¬ 
ieving  normalization,  especially  when  it  is  based  on  the  use  of  mathe  - 
matics,  which  makes  itself  apparent  in  the  form  of  normal  linear  dimen¬ 
sions,  preference  numbers,  mathematical  statistics,  etc. 

The  method  of  normal  linear  dimensions  in  fabrication  of  machine 
components  faciliti  ates  the  use  of  standard  tolerances  and  fits  of 
threading  normal  cutting  and  measuring  tools.  These  tools  can  be  pur¬ 
chased  on  the  outside.  And  this  fact  is  already  a  stimulus  for  the 
adoption  of  normal  standards  for  product  series  created  on  the  basis  of 
typification.  If  here  the  product  parameters  correspond  to  preference 
numbers  (see  below),  then  the  problem  of  utilization  of  standards  and 
normal  standards  is  substantially  facilitated,  and  in  this  case  the 
boundaries  of  applicability  of  the  typification  method  are  extended 
somewhat,  especially  in  the  field  of  evolution  of  parametric  standards 
for  machines  and  equipment.  But  the  problem  of  substantiation  of  series 
of  typified  products,  including  of  machines  and  their  components,  still 
remains  open,  since  It  is  unclear  what  should  be  the  guidelines  in 
choosing  the  series.  And  this  places  a  new  barrier  on  the  road  of  dev¬ 
elopment  of  the  subject  fields  of  standardization  and  normalization. 
Mathematical  methods  make  it  possible  to  substantially  extend  the  feas¬ 
ibilities  and  subject  field  of  standardization  and  normalization  In  all 
their  manifestations. 

The  fields  of  application  of  mathematics  In  the  elaboration  of 
standards  and  normal  standards  are  extended  with  every  year.  Mathemati¬ 
cal  methods  make  it  considerably  easier  and  faster  to  establish  sub- 
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stantiated  intermediate  values  of  dimensions  ana  other  parameters,  per¬ 
taining  to  any  kind  of  machine-building  products,  and  also  to  rind  ex¬ 
pedient  numerical  values  of  the  limiting  dimensions  and  parameters  in 
the  series  being  established. 

Statistical  quality  control  methods  for  finished  and  semifinished 
products  at  all  stages,  operations  and  production  process  transitions 
free  large  contingents  of  skilled  personnel  from  nonproductive  work  for 
their  utilization  on  basic  production  process  operations.  It  shouldbe 
noted  that,  according  to  Academician  V.  I.  Mkushin,  the  number  of  in¬ 
spectors  relative  to  the  number  of  production  workers  comprises  from  8 
to  40^.  The  development  of  passive  inspection  has  resulted  in  losses 
from  rejects  comprising  many  millions  annually.  Active  inspection  facil¬ 
ities  can  sharply  lower  losses  due  to  rejects. 

*  s 

Mathematical  statistics  and  other  mathematical  methods  make  it  j 

possible,  in  a  more  substantiated  ms'iner,  to  establish  quality  lndlca- 

§ 

i  i 

tors  for  materials,  Svmifinished  and  finished  products  an!  their  ele¬ 
ments.  to  find  objective  solutions  of  problems  pertaining  to  structural 
elements,  joining  dimensions.  Interchangeability,  single- typeness, 
weight  and  other  indicators  of  standardized  and  normalized  items.  In 
particular,  the  probability  th .  cry  has  arisen  and  has  developed  primar¬ 
ily  as  the  theory  of  random  not  time- dependent  numbers.  For  this  reason 
the  probability  theory  can  be  extensively  utilized  in  standardization 
and  normalization  work.  f 

A  major  goal  of  all  Soviet  machine  building  workers  at  the  present  -*} 
time  is  to  improve  in  all  possible  ways  the  quality  of  produced  machines,  J 
mechanisms,  apparatus.  Instruments  and  automation  facilities.  The  prob- 
lem  of  increasing  their  service  life  and  operational  reliability,  lower-  | 
ing  of  weight,  improving  economic  indicators  and  external  appearance  has  j 
been  very  sharply  stated.  The  solution  of  the  problem  of  standardiza- 
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tion  of  quality  indicator-  can  be  facilitated  and  accelerated  by  mathe¬ 
matical  methods,  in  particular,  by  the  use  of  correlation  calculus, 
theory  of  games,  etc.,  which  make  it  possible  to  find  solutions  in 
those  cases  where  up  to  recently  standardization  and  normalization 
could  not  find  them. 

TWo  kinds  of  mathematical  relationships  are  used  in  standardiza¬ 
tion.  The  first  is  the  functional  relationship,  when  a  rigorously  de¬ 
fined  value  of  one  quantity  corresponds  to  a  specified  value  of  another 
quantity.  Hie  second  kind  is  the  correlational  relationship  when  some 
mean  value  of  one  quantity  corresponds  to  a  specified  value  of  another 
quantity,  here  actual  dimensions  of  the  former  can  deviate  from  the 
mean  value. 

The  utilisation  of  the  correlational  relationship  substantially 
extends  the  feasibility  of  standardization  of  quality  indicators,  and 
also  promotes  more  substantiated  establishment  of  intervals  for  the 
quantities  being  standardized. 

Methods  of  ordinary  unification  of  designs  and  standard  dimensions 
of  products  limit  the  subject  field  of  this  work  with  respect  to  a  nar¬ 
row  nomenclature  of  the  so-called  common  subassemblies  and  components 
of  machines,  fixtures,  diesets  and  other  production  tooling.  Attempts 
to  substantially  extend  the  subject  field  and  to  unify  the  branch  and 
departmental  subject  fields  into  common  normal  standards  have  often 
failed  due  to  the  fact  that  It  was  impossible  to  reconcile  conflicting 
desires  of  different  plants.  The  problem  of  creating  uniform  machine 
building  normal  standards  cannot  be  fully  solved  by  the  use  of  habitual 
but  outmoded  normalization  methods.  Mew,  more  effective  and  progressive 
normalization  methods,  based  on  mathematics,  are  necessary.  Without 
this  normalization  will  tread  the  same  ground,  and  its  role  v>ill  sub¬ 
stantially  be  reduced  to  the  transmission  of  the  same  objects  from  one 
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variety  of  documents  to  another. 


Normalization  in  the  field  of  cutting  tools,  with  rare  exceptions, 
related  to  the  unification  of  general-purpose  tools,  but  other  problems 
related  to  the  achievement  of  integrated  production  automation,  must 
now  be  faced.  Automated  plants,  shops  and  sections,  equipped  by  numer¬ 
ous  automatic  lines,  which  cannot  always  use  normalized  tools,  are  be¬ 
ing  created.  They  require  different  production  tooling  (see  Chapter  13)* 
The  problem  of  development  of  the  necessary  standards  and  normal  stand¬ 
ards  still  awaits  its  solution.  New  methods,  based  on  statistical  study 
of  the  accumulated  experience  and  bolder  application  of  mathematics  is 
needed. 

In  specifying  the  values  of  t  chnical  indicators,  various  parame¬ 
ters,  joining  and  other  dimensions,  it  Is  necessary  to  analyze  a  large 
amount  of  practical  data,  accumulated  at  different  locations,  and  then 
to  systematize  them  on  the  basis  of  critical  observations,  measurements,  | 
etc.  However,  it  is  known  that  in  performing  any  measurements  and  com-  ; 

I 

parison  It  is  always  necessary  to  consider  certain  mistakes  and  errors 

I 

which  Influence  the  final  results  of  measurements.  Measurement  errors  I 

i 

i 

are  systematic  and  random.  I 

5 

* 

Systematic  errors  depend  for  the  most  part  depend  on  Incorrect  In- 

J§ 

i 

dications  of  the  Instruments  and  other  measurement  facilities  being  § 

used,  on  incorrect  and  nonuniform  methods  of  measurement,  on  a  constant 
but  not  one-sided  external  Influence.  Systematic  errors  in  measurements  f 
can  be  eliminated.  This  is  achieved  by  thorough  study  and  checking  of  | 
the  measuring  facilities  used  and  of  introduction,  3f  necessary,  of  ap-  j 
propriate  corrections  into  the  results.  J 

Random  errors  are  mainly  a  result  of  that  inaccuracy  which  always 
exists  in  observing  the  indications  of  Instruments  and  the  points  of  § 
reckoning.  These  errors  do  not  follow  any  constant  rules,  since  random  f 
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errors  tending  to  increase  as  well  as  decrease  the  measured  quantity 
are  equally  possible  in  the  making  of  any  given  measurement.  As  a  re¬ 


sult  of  this,  laws  established  by  the  probability  theory  with  respect 
to  multiple  appearance  of  the  so-called  random  events,  should  be  ap¬ 
plied  to  the  random  errors.  Obviously,  it  is  impossible  to  completely 
eliminate  measurement  errors.  The  probability  theory  has  elaborated 
mathematical  methods  which  make  it  possible  to  lessen  the  influence  of 
random  errors  on  the  final  value  of  the  indicator  included  in  the  stand¬ 
ard.  Two  cases  are  here  characteristic: 

1.  Measuring  the  same  unknown  quantity  of  substantial  significance 
to  standardization.  For  example,  it  is  required  to  determine  the  stroke 
of  the  press  slider  with  the  highest  degree  of  accuracy  possible.  If 
the  stroke  is  measured  several  times,  and  an  average  of  the  measurements 
Is  obtained,  it  will  be  the  most  probable  value. 

2.  Measuring  of  any  quantity  which  in  itself  is  subject  to  statis¬ 
tical  variations.  For  example,  it  Is  required  to  determine  the  actual 
rating  of  standard  electric  motors  of  the  same  series,  manufactured  at 
different  plants  and  operating  at  different  enterprises  during  varous 
time  intervals.  This  requires  measuring  the  rating,  let  us  say,  of  100 
electric  motors  of  the  same  capacity  and  model  (more  precisely,  version) 
and  from  results  thus  obtained  to  derive  the  actual  ratings.  The  value 
of  data  thus  obtained  will  depend  on  the  choice  of  the  electric  motors 
(whether  new  or  in  operation  for  some  time,  whether  proper  maintenance 
was  provided  or  not,  etc.  ).  Or  for  example.  It  is  required  to  determine 
the  volume  of  noise  created  by  a  certain  mechanism.  For  this  a  large 
number  of  measurements  is  performed,  and  the  most  frequently  encountered 
noise  lr.  :  :ator  is  determined  on  their  basis. 

We  can  present  an  example,  showing  the  feasibility  of  the  use  of 
statistical  mathematic  methods  for  establishing  a  substantiated  indica- 
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tor  oi*  the  weight  or  machine  tools,  subject  to  inclusion  in  parametric 
standards  (see  Chapter  8).  It  should  be  noted  that  the  weight  parameter 


xs  cne  cause  ox  mose  disagreements  in  approving  standard  drafts.  This 
indicator  is  included  in  state  standards  in  order  to  guide  the  work  of 
designers  toward  lowering  the  weight  of  the  equipment  being  elaborated 
and  to  effect  savings  of  metal.  This  norm  setting  for  the  weight  of 
newly  designed  machines  and  equipment,  which  takes  their  strength,  over¬ 
all  dimensions,  capacity  and  other  parameters  into  account,  is  of  great 
practical  importance  and  is  one  of  the  major  problems  of  standardiza¬ 
tion  in  the  foreseeable  future. 


The  geometric  similarity  principle  in  design-unified  metal-cutting 
machine-tool  series,  and  also  the  more  or  less  close  to  one  another 
schemes  of  similar  machine-tool  types,  established  in  the  entire  world, 
make  it  possible,  on  the  basis  of  a  chosen  rule  for  the  change  of  weight  ; 
of  basic  load- carrying  components  as  a  function  of  starting  parameters, 
to  extend  this  rule  to  the  change  of  the  weight  of  the  machine-tool  as  ^  1 

a  whole.  Statistical  analysis  of  the  weights  of  a  sufficiently  large 
number  of  machine-tool  models  produced  by  leading  enterprises  of  dif¬ 
ferent  nations  of  the  world  makes  it  possible  to  establish  coefficients 
or  other  indicators  of  economical  weight  and  to  take  them  as  standard 
values.  According  to  data  of  Reference  [16],  this  methodology,  based  cn 
statistical  analysis,  is  applicable  to  metal-cutting  machine-tools  of 
any  type. 

The  mathematical  statistics  method  can  be  widely  used  in  elaborat-  ^ 
ing  dimensional  series  and  parametric  standards  for  machines  and  equip-  ; 
ment.  Statistical  analysis  of  original  data  makes  it  possible  to  find  i 

'i  j 

the  function  of  distribution  of  parameters,  establish  their  interrela¬ 
tion  and  to  specify  substantiated  intervals  for  change  of  parameters, 
dimensions  or  other  characteristics,  depending  on  the  total  volume  of 
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products  under  investigation.  Histograms  and  cumulative  curves  are  used 


for  acceleration  cf  this  analytic  work  and  for  simplification  of  calcu¬ 
lations. 

The  suitability,  under  practical  conditions,  of  the  majority  of 
standardized  parameters  is  subjected  to  the  normal  distribution  or  is 
close  to  it.  This  makes  it  possible  to  use  special  (probability)  paper, 
which  has  drawn  on  it  an  orthogonal  coordinate  system,  on  which  the 
normal  distribution  is  laid  off  on  the  ordinate  axis  of  this  paper  and 
the  parameter  under  investigation  or  such  a  function  whose  distribution 
is  either  normal  or  close  to  normal  is  laid  off  on  the  abscissa  axis.  A 
logarithmic  coordinate  system  is  more  convenient,  since  it  represents 
geometric  series  of  preference  numbers  on  an  uniform  scale. 

The  use  of  cumulative  curves  facilitates  the  work  of  distribution 
analysis  for  clarifying  the  relationship  between  any  two  parameters. 

For  example,  if  it  is  required  to  expose  the  statistical  relationship 
between  the  diameter  of  the  seating  hole  of  a  gear  and  the  outside  dia¬ 
meter  of  the  rim,  then  we  can  only  speak  ab<-'ut  an  interval  defining  the 
diameter  of  the  seating  hold  for  each  value  of  the  outside  diameter  of 
the  gear  rim.  This  is  due  to  the  fact  that  no  single- valued  relation¬ 


ship  exists  between  tl:ese  diameters.  IJo  correlational  relationship  ex¬ 
ists  either  [17]. 


Tne  exposure  of  the  most  needed  parameter  intervals  substantially 
extends  the  boundaries  of  normalization  of  common  subassemblies  c.nd 
components  of  machines  and  provides  general  machine  building  normaliza¬ 
tion  with  the  necessary  scientific  basis. 

At  the  present  time  the  fields  of  application  of  mathematical 
methods  to  standardization  work  are  thus  determined  by  the  following 
problems : 

1.  Establishment  of  indicators  characterizing  the  service  life  and 
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reliability  of  machines,  mechanisms,  apparatus,  instruments  and  automa¬ 
tion  facilities  in  service. 

2.  Exposure  of  the  optimal  precision  for  the  manufacture  of  ma¬ 
chine  components  and  subassemblies  and  also  of  other  products. 

3.  Classification  of  goods  and  materials  used  and  establishment  of 
the  corresponding  indicators  with  respect  to  geometric,  physical,  chem¬ 
ical  and  other  properties. 

4.  Systematization  of  the  choice  of  specimens  for  investigating 
the  properties  of  materials,  semifinished  products,  components,  sub- 
assemblies,  assemblies  and  finished  machine-building  and  instrument- 
making  objects. 

5-  Statistical  quality  control  methods  and  rule  for  acceptance  of 
goods. 

6.  Substantiation  of  the  choice  of  brands,  profiles,  dimensions 
and  other  characteristics  of  materials. 

7.  Establishing  expedient  installation,  joining,  overall  and  other 
dimensions  of  components,  subassemblies,  assemblies  and  other  products. 
2.  ARITHMETIC  A1ID  GEOMETRIC  PROGRESSIONS 

Machine-building  historians  point  out  that  as  late  as  at  the  end 
of  the  19th  century  the  common  fastening  components  (nuts,  bolts,  pins, 
etc.  )  were  special  components,  were  designed  individually  in  conjunc¬ 
tion  with  machines  for  which  they  were  used.  But  the  expanding  scale  of 
machine  building  and  of  the  type  range  of  machines  and  equipment  that 
were  ordered,  alongside  with  accentuation  of  capitalistic  competition, 
have  independently  required  acceleration  of  the  production  cycle  and 
lowering  the  net  cost  of  production.  This  was  achieved  by  various  meas¬ 
ures,  Including  standardization  of  components,  profiles  and  brands  of 
materials  being  ordered.  Individual  large  plants  have  created  their  own 
assortments  of  common  components  which  then,  as  specialized  related 


-  142  - 


production  and  other  plants  began  tc  appear,  were  combined  and  unified. 
Two  trends  are  characteristic  in  this  standardization  process,  performed 
at  the  beginning  of  the  20th  century c 

1)  creation  of  dimensional  series  of  general  machine  building  com¬ 
ponents  based  on  one  or  another  qualitative  relationship; 

2)  creating  of  dimensional  series  and  assortments  of  common  compon¬ 
ents  and  also  of  rolled  stock  on  the  basis  of  combination  and  unifica¬ 
tion  of  individual  requirements  with  gradual  approach  to  series  gov¬ 
erned  by  qualitative  relationships. 

The  first  trend  is  most  characteristic  of  fastening  components  and 
antifriction  bearings.  It  has  resulted  in  the  appearance  of  standards 
for  types  and  dimensions  of  bolts,  nuts,  pins,  screws,  etc.,  and  cor¬ 
respondingly  also  for  drills,  markers  and  other  hole  machining  tools. 

The  use  of  these  standards  evolved  on  the  basis  of  arithmetic  progres¬ 
sions  has  become  more  extensive  with  the  passage  of  time  and  they  have 
been  extended  tc  an  ever  increasing  number  of  objects  from  among  com¬ 
mon  machine  subassemblies  and  components  (for  example,  all  forms  and 
types  of  antifriction  bearings). 

The  second  trend  has  most  clearly  appeared  in  standardization  of 
rolled  stock  profiles,  pipes  and  other  metallurgical  products.  This  is 
due  to  the  fact  that  a  considerable  part  of  rolled  stock  supplied  by 
the  metallurgical  plant  was  reprocessed  by  hot  wirking  with  substantial 
change  of  the  shapes  and  cross  sections  of  the  metal.  Gradually,  >;he 
consumers  began  to  make  use  of  standard  profiles  and  material  brands, 
since  the  cost  was  lower  and  they  could  be  obtained  faster.  Arithmetic 
progressions,  expressed  by  rounded  numbers,  have  thus  come  within  the 
range  of  standardization  and  have  retained  their  significance  up  to  the 
present  time. 

Geometric  progression  were  first  used  for  standardisation  purposes 


about  90  years  ago,  when  making  ropes  for  balloons  in  Paris  besieged  by 
the  Germans. 

The  desirability  of  more  extensive  utilization  of  geometric  pro¬ 
gressions  in  domestic  and  foreign  standardization  practices  is  due  to 
the  following. 

Analytical  work  performed  in  a  number  cf  countries  have  shown  that  ^ 
assimilation  cf  new  equipment  is  most  effective  In  those  cases  when  the 
parameters  of  machines  and  equipment,  dimensions  of  purchased  articles 
and  technical  characteristics  of  various  kinds  of  products  are  speci¬ 
fied  not  randomly  but  according  to  a  certain  general  system,  based  on 
geometric  progressions.  If  the  choice  of  productivity,  capacity,  weight 
lifting  ability,  dimensions,  rpm,  pressures,  temperatures,  voltages, 
number  of  cycles  and  other  parameters  is  made  on  the  basis  of  a  speci¬ 
fied,  rigorously  substantiated  series  of  preference  numbers,  then  by 
virtue  of  the  same  fact  best  agreement  will  be  obtained  between  parame- 

s 

ters  and  dimensions  of  each  individual  product  or  group  of  products 

i 

with  each  type  of  goods  related  to  them.  And,  conversely,  nonconfor-  | 

5 

I 

mance  to  this  conditions  results  in  excessive  consumption  of  materials 
and  power,  inefficient  utilization  of  equipment,  areas,  etc.  For  exam-  f 
pie,  nonconformance  of  the  assortment  of  round  steel  stock  to  the  diame-  { 
ter  series  in  machine  building  results  in  overconsumption  of  metal  in 
the  form  of  chips  and  additional  work  for  the  equipment.  i 

The  long  years'  experience  with  the  use  in  machine  building  of 
preferential  numbers  series,  based  on  geometric  progressions,  has  ex-  - 
posed  their  advantages  in  establishing  rational  parameters  and  dimen¬ 
sions  of  machines.  The  sizes  of  many  machine-tools  are  at  the  present 

« 

time  established  by  the  preference  numbers  and  preference  number  series.  ; 

The  new  GOST  8032-56  establishes  preference  numbers  and  their  series 
which  should  be  used  as  the  basis  for  the  choice  of  gradations  of  para" 
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Fig.  1.  The  relationship  between  the 
arithmetic  and  geometric  series,  a)  Arith¬ 
metic  series;  b)  geometric  series. 

meters  and  dimensions  and  also  of  individual  numerical  characteristics 
of  products  put  out  by  all  branches  of  the  national  economy. 

Both  systems  of  preference  dimensions,  i.e.,  based  on  arithmetic 
and  geometric  progressions,  have  their  virtues  and  shortcomings.  The 
relationship  between  them  is  graphically  illustrated  in  Fig.  1. 

The  shortcoming  of  the  arithmetic  series  is  its  relative  nonunifor¬ 
mity.  For  a  constant  absolute  difference,  the  relative  difference  be¬ 
tween  the  terms,  as  the  series  increases,  decreases  very  sharply.  Here 
the  relative  difference  between  lower  terms  exceeds  considerably  the 
difference  between  the  higher  terms.  Thus,  for  example,  while  the  dif¬ 
ference  between  terms  of  the  arithmetic  series  1,  2,  3,  ...,  10  is  100£ 
for  numbers  1  and  2,  it  is  only  ll£  for  numbers  9  and  10,  which  creates 
certain  inconveniences  in  using  these  series.  However,  the  arithmetic 
series  also  have  their  advantages.  In  particular,  their  use  does  not 
require  the  rounding  off  of  numbers. 

Geometric  series  ensure  a  uniform  relative  difference  between  any 
adjacent  numbers  of  the  series.  This  important  property  is  determined 
by  the  fact  that  th~  ratio  of  any  two  adjacent  numbers  of  any  geometric 
series  is  always  equal  to  the  common  progression  ratio,  denoted  by  <p, 
which  is  constant  for  the  given  series.  Humber  series  based  on  one  or 
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another  specific  common  ratio  <p  are  denoted,  for  example  yj§  > 

etc.  The  basic* shortcoming  of  geometric  series  consists  in  the  fact 
that  for  an  identical  ratio  of  any  two  adjacent  numbers  the  actual  dif¬ 
ference  in  their  value  is  nonuniform  and,  in  the  case  of  small  numbers, 
comprises  very  small  values  and  for  large  numbers,  conversely,  very 
considerable  values.  This  requires  to  find  one  or  another  solution  for 
elimination  of  this  shortcoming  (see  belcwin  a  number  of  chapters). 

The  question  can  be  raised  to  the  effect  that  the  idea  of  utiliz¬ 
ing  preference  numbers,  based  not  on  an  arithmetic  but  on  a  geometric 
progression,  is  farfetched  in  general,  and  in  particular  in  its  applic¬ 
ation  to  equipment  ana  standardization.  We  <^n  present  an  example  far 
removed  from  the  machine  building  field  but  doubtlessly  of  general 
scientific  interest.  Our  solar  system,  according  Academician  V.  Fesen- 
lov,  v/as  created  on  the  basis  of  geometric  progression.  The  sizes  of 
planetary  orbits  Increase  in  a  geometric  progression  and  each  succes¬ 
sive  planet  is  located  by  a  factor  of  1.5-2  farther  away  from  the  sun 
than  the  preceding  planet.  The  relative  radii  of  planetary  orbits.  If 
we  take  the  radius  of  the  orbit  of  the  earth  as  a  unit,  comprise:  Mer¬ 
cury  O.39,  Venus  O.72,  Earth  1,  Kars  1.5°,  Jupiter  5-2,  Saturn  9*5, 
Uranus  19-2,  Neptune  30.1  and  Pluto  39-  5- 

The  property  of  geometric  progressions  to  sharply  increase  the  ab¬ 
solute  value  of  each  successive  term  of  the  series,  past  the  limits  of 
a  certain  value,  fosters  the  adoption  of  preference  numbers  based  on 
geometric  progressions  into  the  parametric  standardization  practice. 

The  system  of  normal  linear  dimensions  and  the  system  of  preference 
numbers  (see  below)  have  served  as  a  basis  for  the  establishment  of 
many  existing  machine-building  and  Inst rume nt - maki ng  standards.  In  the 
prewar  years  these  were  standards  for  components  and  simple  articles, 
and  in  the  postwar  years  the  system  of  standard  preference  numbers  had 
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begun  to  be  ever  Increasingly  used  In  the  elaboration  of  parametric 
standards  for  machine  and  equipment  series*  Standardization  on  the  ba¬ 


sis  o"  normal  linear  dimensions  series  and  preference  numbers  has  re¬ 
sulted  in  the  appearance  of  state  standards  and  machine-building  normal 
standards  for  various  linds  of  products,  which  in  some  part  (smaller  or 
greater)  have  not  as  yet  been  assimilated  by  the  production  units. 

This  is  due  to  the  fact  that  in  constructing  dimensional  and  para¬ 
metric  series  in  accordance  with  the  system  of  normal  linear  dimensions 
and  preference  numbers,  a  certain  orderly  series  is,  as  a  rule,  assumed 
deletions  of  individual  dimensions  or  parameters  of  which  is  undesirable. 
This  standardization  principle,  possessing  as  it  does  doubtless  scienti¬ 
fic  and  methodic  advantages,  also  has  disadvantages. 

The  designer  using  a  standard  or  a  machine-building  normal  stand¬ 
ard,  which  is  based  on  one  or  another  parametric  series  does  not  know 
and  cannot  be  positive  in  the  fact  that  the  standard  dimensions  of  the 
standardized  (normalized)  products  chosen  by  him  are  actually  at  the 
given  instant  produced  by  specialized  plants  and  that  they  can  be  at 
any  time  obtained  in  the  finished  form.  If  these  are  components  or  sub¬ 
assemblies  the  manufacture  of  which  is  simple,  then  the  machine-build¬ 
ing,  instrument-making  and  repair  plants  in  this  case  are  forced  to 
produce  by  their  own  internal  resources,  and  if  these  are  more  complex 
products  (for  example,  clutches,  reducers  or  variable- speed  drives), 
then  it  becomes  necessary  to  change  individual  working  drawings  and 
adapt  the  given  subassembly  of  a  machine  or  instrument  to  those  stand¬ 
ardized  products  that  can  actually  be  obtained  at  the  given  time  from 
specialized  plants,  already  in  the  production  preparation  stage. 

The  given  situation,  well  known  to  workers  of  heavy  machine  build¬ 
ing  and  other  production  branches,  usually  results  in  complaints  to 
standardization  and  normalization  workers,  who  have  as  if  evolved  use- 

-  147  - 


less  norm- setting  documents.  Actually,  however,  proper  coordination  cf 
standards  and  normal  standards  with  catalogs  and  handbooks  can  entirely 
eliminate  these  situations. 

It  is  entirely  natural  that  state  standards  do  not  provide  infor¬ 
mation  about,  for  example,  which  antifriction  bearings  have  already 
been  assimilated  and  when.  For  this  reason  the  choice  of  standard  anti¬ 
friction  bearings  for  actual  service  conditions  must  be  made  taking  in¬ 
to  account  their  assimilation  and  of  the  availability  at  the  given  time 
of  production  of  the  given  series  and  dimensions.  This  purpose  should  be 
served  by  periodic  issuance  of  catalogs,  for  example,  of  bearings  being 
produced,  and  also  handbooks,  in  which  it  is  necessary  to  give  exhaus¬ 
tive  information  about  a  given  date  at  which  the  given  bearings  should 
be  assimilated  by  the  industry  and  also  other  information  which  is  not 
contained  in  the  standards.  Similar  handbooks  are  also  needed  for  all 
other  standardized  products. 

It  follows  from  the  above  that  standardization  of  goods  on  the  ba¬ 
sis  of  the  normal  linear  dimensions  system  and  the  preference  numbers 
system  Is  characterized  by  the  fact  that  state  standards  and  machine 
building  normal  standards  should  be  related  to  an  appropriate  reference 
literature.  Without  this  working  combination  of  standards  and  normal 
standards  with  references,  they  can  become  of  little  practical  impor¬ 
tance.  Regretfully,  this  principle  is  far  from  being  universally  ob¬ 
served . 

3.  THE  SYSTEM  OF  NORMAL  LINEAR  DIMENSIONS 

The  normal  linear  dimensions  series  given  by  GOST  6636-60  in  the 
interval  of  0.001-20,000  mm  are  constructed  on  the  basis  of  GOST  8032- 
56  titled  "Preference  numbers  and  preference  numbers  series,”  i*hlch 
contains  number  series  in  -tenth  intervals  from  1  to  10,  with  the 
values  for  other  number  Intervals  obtained  by  multiplication  or  division 
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by  10,  100,  etc. 


Standard  normal  linear  dimensions  series  (of  diameters,  lengths, 
heights,  etc.  )  given  in  GOST  66 36-60  serve  for  choosing  nominal  dimen¬ 
sions  of  industrial  products  and  primarily  of  machine-building  goods. 

The  limitations  imposed  on  the  number  of  linear  dimensions  used  creates 
the  prerequisite  conditions  for  decreasing  the  nomenclature  of  products 
and  for  their  unification.  This  also  serves  to  decrease  the  nomencla¬ 
ture  utting  and  measuring  tools  (drills,  reamers,  counterbores, 

gav  ixtures,  diesets  and  other  production  process  tooling  equi  - 

ment,  which  further  results  in  improving  the  level  of  interchangeability, 
increasing  the  production  scale  and  simplification  of  the  organisation 
of  tool  maintenance  at  enterprises.  As  a  result  it  is  possible  to 
achieve  lowering  the  cost  of  goods  and  very  considerable  savings  on  the 
scale  of  the  entire  industry. 

Linear  dimensions  series  are  specified  for  all  decimal  intervals 
from  0.001  to  20,000  mm;  here,  talcing  into  account  the  established  de¬ 
sign  practice,  certain  preference  numbers  are  replaced  by  their  rounded 
off  values.  The  use  of  other  (rounded  off  and  not  rounded  off)  values 
is  not  permitted.  Thus,  this  makes  it  possible  to  unambiguously  solve 
the  problem  of  permissible  linear  dimensions  and  prevents  increasing 
their  nomenclature  by  using  not  rounded  off  as  well  as  rounded  off  val¬ 
ues  of  the  same  preference  numbers.  Construction  of  normal  linear  di¬ 
mensions  series  on  the  basis  of  preference  numbers  series  makes  it  pos¬ 
sible,  together  with  the  generally  known  advantages  of  the  latter,  to 
ensure  a  proper  relationship  between  the  dimensions  of  products  and 
their  other  parameters  (rrting,  peripheral  speed,  [fuel]  consumption, 
productivity,  etc. ). 

Establishment  of  parameters  and  numerical  characteristics  of  pro¬ 
ducts  which  are  not  linear  dimensions  is  performed  directly  by  prefer- 
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TABLE  3 

Series  of  Normal  Linear  Dimensions 
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TABLE  3  cont’d. 
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.  I  il 

2,5  2-5  2-8  -2?-lj  25  j  25  28  _2L:j  250  250 1 280 


3,0  3,0  _3£_  32  32  32 

_  3,4  34 


320  320 


3,5  _M_ 
33 


36  36 


!  4,0  4»°  4»°  —  i  40  !  40  i  40  4001400*  4oo 

m  ii  i  I  i  il 


5  i  45 


50  5 


53 


5,5  S3  I 

6  .0  I 


60  60 


80  80 


500  500 


630  630 


800  800 


RalO  Ra20  RalO 


RalO  Ra20  ]  RalO 


1000  1C00  i  »coo 


1250  1250 


iCOO  i  *250  1400 


1600 


600  IS0® 


TABLE  3  cent  ‘ <3 
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12-25 

•  X  tt«- 
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26-50 

50-120 

»  cl  CUHWUKX»K1 

u2«  l.i ti»»' 

1 15: 

520-26* 
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260 — £03 

*X  *r«ii «ue  10. 
uydtuut  5: 

500— 12C0 
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U  20  k  80.  1+1  cm 
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12C6-26CB 

*  n  IW’XM  53.  latra 
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a)  Series;  b)  Note : the  following  intermediate  dimensions  are  permitted 
in  cases  warranted  by  technical  [engineering J  considerations;  c)  in  the 
interval;  d)  nun;  o)  multiples  of  0-05;  f)  multiples  of  0.1;  g)  with  num¬ 
bers  2  and  c  after  the  decimal  point;  h)  multiples  of  0.5;  i)  expressed 
bv  integral  numbers;  j)  ending  in  2  and  8  and  also  the  dimension  115; 
k)  multiples  of  5;  1'  multiples  of  10  and  then  multiples  of  5;  m)  end¬ 
ing  in  20  and  80  and  then  multiples  cf  10;  n)  multiples  of  50  and  then 
ending  in  20  and  60;  o)  multiples  of  100,  then  multiples  of  50;  p)  end¬ 
ing  in  200  and  800  and  then  multiples  of  100;  multiples  of  500  and  then 
ending  in  200  and  800. 
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ence  numbers  series  (GOST  8032-5 6). 

The  system  of  normal  linear  dimensions  presented  in  Table  3  ac¬ 
cording  to  GOST  66,56-60  does  not  extend  to  derived  dimensions  depending 


on  starting  dimensions  and  parameters,  including  production-process  in- 
teroperational  dimensions  and  also  dimensions  established  by  individual 
standards  for  specific  products. 

In  choosing  the  dimensions  preference  is  given  to  numbers  from 
series  with  largest  gradations.  It  is  permitted  to  set  up  series,  which 
in  their  different  ranges  do  not  have  a  uniform  common  ratio,  from  the 
basic  series. 

In  addition  to  basic  series  given  in  the  table  it  is  permitted  to 
use  derived  series,  which  are  obtained  from  the  basic  series  by  choos¬ 
ing  each  second,  third,  etc.,  term  of  the  same  basic  series. 

4.  THE  PREFERENCE  NUMBERS  SYSTEM 


The  system  of  preference  numbers  in  force  in  the  Soviet  Union  i3 
based  on  the  recommendation  of  the  International  Standardization  Organ¬ 
ization  (ISO)  about  preference  numbers  and  series  of  preference  numbers. 
It  is  formalized  as  the  GOST  8032-56. 

Series  of  preference  numbers  established  by  the  above  standard 
(see  Table  4),  represent  decimal  geometric  progression  series  with  the 
common  ratios; 

for  series  R5  -  /W=»  1.5849=5: 1.6; 
for  series  RIG  ~  l/lO=  1,2589  as  1,25; 
for  series  R20  —  JyricT=x  1,1220  as  1,12; 
for  series  R40  {_4f/lo=  1.0593=  1,06. 


In  individual  cases,  based  on  technical  (engineering]  considera¬ 
tions,  the  standard  permits  the  use  of  the  supplementary  numbers  series 
R3C  with  the  common  ratio  “'"jo  *=  1,02938*  1,03  .  The  standard  also  permits, 

in  accordance  with  ISO  recommendations  that  in  cases  when  engineering 
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considerations  make  it  impossible  to  use  preference  numbers  from  basic 
series,  to  use  derived  numbers  series,  obtained  from  the  basic  series 
and  also  rounded  off  numbers. 

Terms  of  preference  numbers  series  are  rounded  off  numbers;  here 
the  relative  difference  between  the  calculated  and  rounded  off  numbers 
is  found  between  the  limits  from  plus  1.26  to  minus  1.01$.  The  relative 
difference  between  adjacent  numbers  remains  constant  for  the  entire 
series.  For  series  R5  it  is  58$,  for  RIO  25$,  for  R20  12$,  for  R40  6$ 
and  for  R80,  3$- 

The  number  of  terms  in  each  decimal  interval  of  numbers  (1-10,  10- 
100,  100-1000,  etc.,  and  also  1-0.1,  0.1-0.01,  0.01-0.001,  etc.)  of  any 
series  remains  constant  for  the  entire  series.  The  amount  of  numbers  in 
the  decimal  interval  of  series  R5  is  5,  of  RIO  10,  of  R20  20,  of  R40 
40  and  of  R80  80;  here  each  subsequent  series  includes  the  numbers  of 
the  preceding  series:  series  RIO  includes  all  the  numbers  of  series  R5, 
series  R20  contains  all  the  numbers  of  series  R5  and  RIO,  etc.  Series 
of  preferential  numbers  are  unlimited  in  both  directions.  Numbers  above 
10  are  obtained  by  multiplication  of  values  in  the  1-10  interval  by  10, 
100,  1000,  etc. ,  and  numbers  below  1  are  obtained  by  multiplication  by 
0.1,  0.01,  0.001,  etc. 

The  basic  series  of  preference  numbers  are  given  in  Table  4.  An 
additional  series  of  preference  numbers  obtained  from  R80  is  given  in 
Table  5. 

The  basic  and  supplementary  series  of  preference  numbers  are  de¬ 
signated  as  follows: 

a)  designations  of  series  not  bounded  by  limits:  R5,  RIO,  R20, 

R40,  R80. 

b)  designations  of  series  with  bounded  limits  and  numbers:  R5 

(..*40..  )  is  the  basic  R5  series,  without  upper  or  lower  limits,  but 
with  mandatory  Inclusion  of  term  40, 
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TABLE  4 

Basic  Series  of  Preference  Numbers 


OcaowMt 

n 

| 

MMuior* 
«tcu  N 

b 

MannKcw 

C 

Pjc««n<we 

M.IH'UIHW 

WM 

d 

fhOttOCT*  I 

*****  I 

*MC38M* 
oc Ui two ro 
>KJU  M  pic* 
%tt\ 18AM 
Wtawaum 

tt* 

RIO 

RJ0 

R40 

1.00 

1.00 

1.00 

1,00 

0 

030 

1.0009 

0 

1.06 

1 

025 

1.0593 

+0.07 

*.12 

1.12 

2 

030 

1.1220 

—0.18 

1.18 

3 

075 

1.18S5 

-0,71 

6.2S 

1.25 

1,25 

4 

100 

1,2589 

-0.71 

1.32 

5 

125 

1.3335 

-1.01 

1.40 

1.40 

6 

150 

1,4125 

-0.88 

1,50 

7 

175 

1.4962 

+0,25 

1.00 

1.00 

1,00 

1,60 

8 

200 

1.5819 

+0,95 

1.70 

9 

225 

1.6788 

+  1.26 

1.80 

1.80 

10 

250 

1,7783 

-H.22 

1.90 

11 

275 

1.8836 

+  0.87 

2  09 

2,00 

2,00 

12 

300 

1.9953 

+0.24 

2.12 

13 

325 

2.1135 

+  0.31 

2,24 

2]24 

14 

350 

2,2337 

+0.03 

2.36 

15 

375 

2.3714 

-0.43 

2,50 

2.50 

2,50 

2.50 

16 

403 

2.5119 

-0.47 

2.65 

17 

425 

2.6507 

-0.49 

2.80 

2.  SO 

18 

450 

2.8184 

— 0.65 

3.00 

19 

475 

2,9854 

+0.49 

3.1S 

3.15 

3,15 

20 

500 

3.1623 

-0.33 

3,35 

21 

525 

3.3197 

+0.01 

3.55 

3.55 

22  • 

550  - 

3.5481 

+0.05 

3.75 

23 

575 

3.7584 

-0.22 

4.00 

4.00 

4.00 

4.00 

24 

600 

3.981! 

+0.47 

4.25 

25 

625 

4.2170 

+0.78 

4.50 

4;50 

26 

650 

4.4668 

+0.74 

4.75 

27 

675 

4. 7315 

+0.39 

* 

S.00 

S.00 

5.00 

23 

700 

1  5.0119 

+0.24 

5.30 

29 

725 

5.30S3 

-0.17 

5.00 

5i  69 

30 

750 

5.6234 

-41.42 

6,00 

31 

775 

5.9566 

+0.73 

6,30 

6.30 

6.30 

6,30 

32 

800 

6.3036 

—0.15 

6.70 

33 

825 

6.6834 

-  0.25 

7,10 

7;  10 

34 

850 

7.0795 

+0.23 

7.50 

35 

875 

7.4983 

+  0.01 

8.00 

8,00 

8.00 

36 

£09 

7.9433 

+0.71 

* 

8,50 

37 

925 

8.4140 

+1.02 

9.00 

9;oo 

33 

950 

8.9125 

+0.98 

9,50 

39 

975 

9,4406 

+  0.63 

10,00 

10.09 

10.00 

10.03 

40 

000 

10,009 

0 

Calculated  values  of  numbers  given  in  the  table  are 
values  calculated  with  the  accuracy  of  up  to  the 
5th  significant  figure;  here  the  errors  in  compari¬ 
son  with  theoretical  values  comprise  less  than 
0.00005. 

a)  Basic  series;  b)  number  of  the  preferential  number,  N;  c)  mantissas 
of  logarithms;  d)  calculated  values  of  numbers;  e)  difference  between 
numbers  of  the  basic  series  and  calculated  values  in 


RIO  (1.25... )  is  the  basic  RIO  series,  limited  by  the  term  1.25  as 
the  lower  limit, 

R20  (...45)  is  the  basic  R20  series  with  the  term  45  as  the  upper 

limit, 

R40  (75* ••300)  is  the  basic  R40  series  with  75  as  the  lower  limit 
and  300  as  the  upper  lisnit. 

TABLE  5 

Supplementary  series  of  preference  numbers.  Supple¬ 
mentary  Series  R80  . 


1.00 

1.80 

3,15 

5  ,C0  1 

f  o<> 

2.18 

3.67 

6/0 

1.50 

2.65 

4.75 

8.50 

1.03 

1.85 

3.25 

5.80 

1,25 

4.00 

7.IO 

1,55 

2,72 

4.87 

8.75 

1.06 

1.90 

3.35 

6,00 

1.23 

2,30 

4.12 

7.30 

I/O 

2.80 

5.00 

1.09 

1.95 

3.45 

6.15 

2.36 

4.25 

7.50 

1,65 

5.15 

9.25 

1.12 

*  00j 

3.55 

6.30 

1.36 

2,43 

4.37 

1.70 

3. CO 

5.30 

9.50 

1,15 

2.06 

3.C5 

6.SO 

IRU 

2.50 

4.50 

8.co 

1.75 

5,45 

9.75 

1.18 

2,12 

3.75 

6.70 

us 

2.58 

4.62 

8.25 

In  addition  to  basic  series  of  preference  numbers  given  in  Tables 
4  and  5*  it  is  permitted  to  use  derived  series  which  are  obtained  from 
: "e  basic  or  supplementary  series  by  choosing  each  2nd,  3rd,  4th  or  nth 
of  a  basic  or  supplementary  series.  Series  of  derived  numbers  are 
used  in  those  cases  when  gradations  are  established  for  parameters,  di¬ 
mensions  and  other  numerical  characteristics  depending  on  parameters 
and  dimensions  constructed  on  the  basis  of  basic  series. 

The  designations  of  derived  series  should  include:  the  designation 
of  the  basic  or  supplementary  series  (R5,  RIO,  R20,  R40,  r80),  from 
which  the  derived  series  has  been  constructed;  a  slash,  a  number  show¬ 
ing  that  the  derived  series  has  been  constructed  from  the  basic  series 
by  choosing  each  2nd,  3rd,  4th,  . . . ,  nth  term,  and  also  the  limits  of 
he  derived  series  (in  parentheses). 

Below  we  present  examples  of  designation  of  derived  series. 
R5/2  (1. .. 1,000,000)  is  a  derived  series  obtained  by  choosing  each 

2nd  term  of  the  basic  series  R5  and  limited  by  terms  1  and 

i,000,000; 

R20/4  (112...)  is  a  derived  series  obtained  by  choosing  each  4th 
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term  of  the  basic  series  R20  with  112  as  the  lower  limit; 

R40/5  (...60)  is  a  derived  series  obtained  by  choosing  each  $th 
term  of  the  basic  series  R40  with  60  as  the  lower  limit; 

10/3  (. . .80. . . )  is  a  derived  series  obtained  by  choosing  each  3rd 
term  of  the  basic  series  RIO,  including  the  number  80  and  un¬ 
limited  in  both  directions. 

Examples  illustrating  the  determination  cf  the  composition  of  de¬ 
rived  series:  a)  derived  series  R10/3(l...)  should  consist  of  each  3rd 
term  of  the  basic  series  RIO  with  unity  as  the  lower  limit;  thus  this 
series  will  consist  of  the  following  terms:  1,  2,  4,  8,  16,  31.5... 

b)  derived  series  R80/8(25»8. . .165)  should  consist  of  each  8th 
term  of  the  supplementary  series  R80  with  25.8  as  the  lower  limit  and 
165  as  the  upper  limit;  thus,  this  series  should  consist  of  the  follow¬ 
ing  terms:  25.8,  32. 5^  41.2,  51*5»*«l65.  The  common  ratio  of  these  ser¬ 
ies  is  the  same  as  that  of  RIO,  but  the  series  starts  with  a  term  be¬ 
longing  to  series  R80. 

If  establishment  of  gradations  of  parameters  and  dimensions  of 
gocds  requires  to  have  a  nonuniform  relative  difference  between  numbers 
In  various  ranges,  then  it  is  necessary  to  choose  the  most  suitable  ba¬ 
sic  series  for  each  interval  in  such  a  manner  that  the  successions  of 
numerical  values  should  form  a  combination  of  series  with  different 
common  ratios,  making  possible  additional  interpolations.  In  individual 
cases,  warranted  by  engineering  considerations,  it  is  permissible  to 
round  off  the  preference  numbers;  here  use  should  be  made  of  the  round¬ 
ed  off  numbers  presented  in  Table  6. 

When  using  rounded  off  numbers  given  in  Table  6,  use  should  be 
made  of  those  which  make  it  possible  to  keep  the  common  ratio  of  the 
series  most  uniform  over  the  entire  series.  Rounded  off  numbers  should 
not  be  used  in  those  series  in  which  additional  intermediate  values 
will  be  Included  at  a  later  time. 

The  preference  numbers  series  established  by  the  standard  are  slm- 
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TABLE  6 

Hounded  off  Preference  Numbers 


(^unviTi' 

a 

OKpyr Jttxxwe 

b 

I  npc;r.o<«m. 

{  namttt 

1  ti 

!  OtpyrJKftsa* 

1  h  ! 

1  HpeAnwg* 

[  Tf'iuaie 

•  iL 

OKpyrAoea* 

b  - 

1.0s 

1.0s 

2.24 

2.2;  2.25 

4.25 

4.2 

1.12 

I.l 

2.36 

2,35;  2.4 

4,75 

4.8 

MS 

1*15;  1,2 

2.65 

2.6 

5.6 

5.5 

1.2$ 

1,2 

3.15 

3.0;  3.2 

6.3 

6.0 

1.32 

1.3 

3.35 

3.4 

6.7 

6.5 

1.6 

1.5 

3.55 

3.5;  3.6 

7.1 

7.0 

2,12 

-  2.1 

% 

2.75 

3,6 

a)  Preference  [numbers];  b)  rounded  off  [numbers], 
pie  and  easy  to  remember,  they  are  unlimited  in  both  directions,  in¬ 
cluded  all  multiples  of  ten  of  any  term  and  also  unity,  ensure  the  es¬ 
tablishment  of  rational  gradations  of  parameters,  dimensions  and  in¬ 
dividual  numerical  characteristics  of  goods.  A  product  or  fraction  of 
any  two  terms  of  a  series  is  also  a  term  of  the  series.  Integral  posi¬ 
tive  or  negative  powers  of  any  term  of  a  series  are  always  terms  of 
this  series. 

If  we  assume  that  (when  calculating  with  accuracy  up  to 

0.001) ,  then  the  cube  of  any  term  of  this  series  will  be  approximately 
two-fold  greater  than  the  cube  of  the  preceding  term;  the  square  of  a 
term  of  this  series  will  be  approximately  by  a  factor  of  1.6  greater 
than  the  square  of  the  preceding  term.  Terms  of  the  R20  series  are 
doubled  every  6  terms  and  of  the  R40  series  are  doubled  every  12  terms. 
Starting  with  RIO  the  numbers  in  the  series  Include  3.15  which  is  ap¬ 
proximately  equal  to  7r.  It  follows  from  this  that  the  length  of  the 
circumference  and  area  of  a  circle  whose  diameters  are  preference  num¬ 
bers  will  also  be  expressed  by  preference  numbers.  This  is  applicable. 
In  particular,  to  peripheral  speeds,  cutting  speeds,  surfaces  and  vol¬ 
umes  of  cylinders  and  spheres. 

The  preference  numbers  series  R40  includes  the  numbers  3000-1500- 
750-375*  which  are  of  special  significance  in  electrical  engineering 
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since  they  express  the  rpms  of  asynchronous  electric  motors  operating 
at  no  load  on  50  cycles  AC  current. 


Chapter  7 

THE  FOUR-ORDER  STANDARDS  SYSTEM  IN  MACHINE  BUILDING 
The  President  of  the  Academy  of  Sciences  of  the  USSR,  Academician 
M.V.  Keldysh  in  his  report  to  the  All-Union  Conference  of  Scientific 
Workers  (12  June  1961)  about  the  rearrangement  of  the  work  of  scienti¬ 
fic  institutions  has  stated  that  "two  main  trends  exist  in  machine 
building.  The  first  is  the  creation  of  integrated  groups  of  machines, 
ensuring  flow  production  and  feasibility  of  automatic  control  of  the 
processes.  Extensive  mechanization  of  labor  processes  is  involved  in 
this  trend.  The  second  trend  Is  the  creation  of  assemblies  operating 
under  especially  intensive  conditions. " 

Standardization  is  directly  related  to  the  practical  solution  of 
these  major  problems  of  machine  building.  The  successful  solution  of 
these  problems  depends  to  a  large  extent  on  the  degree  to  which  the 
existing  system  of  standards  In  the  USSR  corresponds  to  the  feasibility 
of  creation  of  Integrated  groups  of  machines  needed  by  the  national 
economy,  taking  into  account  long  range  development  and  also  the  feasi¬ 
bility  of  establishing  progressive  quality  requirements  for  machines 
and  assemblies. 

1.  THE  EXISTING  SYSTEM  OF  STANDARDS  AND  WAYS  FOR  IMPROVING  IT 

State  machine  building  standards  are  subdivided,  starting  with 
1958 »  into  six  forms. 

1.  Standards  of  parameters  and  dimensions.  Standards  of  this  kind 
establish  series  of  the  most  rational  types,  kinds  and  brands  (assort¬ 
ment)  of  machine-building  products,  of  dimensions  of  products  and  their 
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elements  produced  in  the  Soviet  Union,  with  the  purpose  of  the  most 
complete  satisfaction  of  needs  of  the  various  branches  of  the  national 
economy  in  conjunction  with  achievement  of  maximal  unification.  These 
standards  provide  for  basic  parameters  of  products,  characterizing  Its 
major  properties  of  interest  to  the  consumers,  including:  productivity, 
capacity,  weight-lifting  capacity,  efficiency  and  other  operational  in¬ 
dicators,  ard  also  bas*''.  Joining,  overall  and  other  dimensions  of  pro¬ 
ducts  and  their  element?. 

These  standards  establish,  alongside  with  types  and  kihds  of  pro¬ 
ducts  the  mass  or  series  production  of  which  has  been  assimilated,  also 
new,  more  progressive  types  and  kinds  of  products  the  assimilation  of 
whose  production  will  promote  the  further  development  of  technology  and 
Increasing  the  industrial  level.  Names  and  conventional  designations 
are  provided  for  each  type,  kind  of  brand  of  products  provided  for  in 
the  standard. 

2.  Standards  of  technical  requirements.  These  standards  establish 
indicators  which  characterize  the  products  from  the  point  of  view  of 
quality,  including  operational  reliability  and  external  appearance.  The 
standards  determine,  depending  on  the  kind  and  intended  service  of  the 
products,  the  physiomechanlcal  properties  (strength,  hardness,  heat 
capacity,  thermal  stability,  water  and  gas  permeability,  wear  resis¬ 
tance,  elasticity,  precision,  etc.);  requirement  to  the  surface  finish, 
to  the  used  materials  and  semifinished  goods;  requirements  for  compari¬ 
son  of  the  standardized  goods  with  a  standard  specimen;  the  procedure 
for  approval  of  standard  specimens,  the  location  where  they  are  stored 
and  the  procedure  for  supplying  them  to  interested  organizations;  spe¬ 
cial  requirements  to  the  quality  of  products  destined  for  prolonged 
storage,  etc. 

3.  Standards  of  testing  methods  and  [quality]  control  facilities. 
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These  standards  provide  for  unified  methods  for  testing  of  products 
based  on  the  achievement  of  present  time  science  and  technology,  util¬ 
ization  of  new  instruments  and  apparatus  ensuring  quality  control  at 
minimal  cost*  The  field  of  application  of  standard  testing  methods  is 
given  depending  on  the  kind  and  intended  service  cf  products.  These 
testing  methods  are  established  arbitrarily  and  are  used  for  obtaining 
comparable  results  which  are  regarded  as  final. 

4.  Standards  for  branding,  packing,  transportation  and  storage. 
Standards  of  this  kind  specify:  rules  for  branding  of  goods  and  marking 
of  crates,  and  also  designations  used  for  marking  by  consumers,  packing 
materials,  packing  methods,  kinds  and  dimensions  of  containers,  require 
ments  put  to  packing  of  goods;  they  also  give  the  contents  of  technical 
documentation  testifying  to  the  quality  of  products  which  should  accom¬ 
pany  the  goodc  when  they  are  shipped  or  allotted  to  the  consumer. 

5«  StarJ: ds  of  complete  technical  characteristics.  These  stand¬ 
ards  contain  all  that  which  is  peculiar  to  the  above  four  kinds  of 
standards. 

6.  General  technical  standards.  They  establish  general  rules  and 
norms,  scientific  and  technological  terms,  units  of  measurement,  gener¬ 
al  designations  and  classifications,  systems  of  tolerances  and  fits, 
rules  for  execution  of  drawings  and  other  technical  documentations, 
structural  elements  of  machine  componaits,  calculation  and  design  norms 
etc. 

Each  of  these  kinds  of  standards  Includes  several  different  char¬ 
acteristics  the  inclusion  of  which,  in  a  single  standard,  is  not  always 
possible  or  expedient.  For  example,  in  by  far  not  all  cases  can  dimen¬ 
sional  and  other  requirements  put  to  specific  products  be  concentrated 
in  one  general  standard.  In  the  majority  of  cases,  the  opposite  is  true 
all  these  requirements  and  norms  are  given  in  several  independent  stand 
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ards,  which  are  elaborated  and  Issued  at  different  times.  The  exped¬ 
iency  of  the  use  of  numerous  standards  of  partial  characteristics  has 
been  proven  by  long  years  of  practice.  Even  the  so-called  complete 
standards  are  not  complete  in  the  majority  of  cases,  since  they  either 
do  not  at  all  contain  reliability  and  service  life  Indicators,  or  give 
guarantee  periods  which  are  commercial  indicators  and  do  not  reflect 
the  operation^  I  virtues  of  the  machines  and  equipment  and  of  their  ele¬ 
ments.  In  addition,  the  content  of  standards  of  the  same  type  is  not 
always  unified.  All  this  taken  together  imparts  a  peculiar  diversity, 
which  is  characterized  by  Table  J. 

The  differentiation  between  standards  of  partial  characteristics 
shown  by  this  table  is  conventional  in  character,  since  actually, 
standards  are  used  which  combine  two  or  more  of  the  given  partial  char¬ 
acteristics.  For  example,  standards  are  frequently  elaborated  which 
combine  SK  and  SO  or  ST  and  SR,  of  SOP  and  STT,  of  ST,  SR  and  STT,  etc. 
The  system  of  partial  characteristics  standards  can,  by  analogy,  be  al¬ 
so  extent ed  to  all  kinds  of  normal  standards.  In  this  case  their  de¬ 
signations,  instead  of  the  letter  S,  will  have  letters  MN,  ON  or  N,  de¬ 
pending  on  the  kind  of  the  normal  standard. 

Tne  following  are  most  characteristic  in  the  above  group  of  stand¬ 
ards  in  force  in  the  machine -buD  ding  industry: 

1)  the  existing  system  of  standards  has  an  entirely  universal 
chax*acter  and  has  been  evolved  gradually  relative  to  the  entire  indus¬ 
trial  output,  including  also  the  output  of  mac!  ine  building; 

2)  this  system  is  based  on  standards  exte  .ding  to  individual 
groups  of  similar  tvpes  of  goods,  for  example:  lathes,  mining  loading 
machines,  self-propelled  general-purpose  boom  cranes,  universal  single- 
shovel  excavators,  etc.;  however,  standards  for  individual  types  ol  ma¬ 
chines,  which  are  called  brand  standards,  are  also  used: 
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3)  standards  for  the  majority  of  /partial  characteristics  extend  to 


entire  machines,  as  v/ell  as  to  their  subassemblies  and  components; 


*0 


the  existing  system  does  not  provide 
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unify  different  kinds  of  machines  and  equipment  Into  integrated  func 


tional  groups. 


It  is  necessary  to  achieve  such  an  improvement  of  the  standardiza 


tion  system  that  will  stimulate  the  elaboration  of  integrated  groups  of 
machines  and  equipment,  which  would  ensure  flow  production  as  well  as 


the  feasibility  of  achieving  automatic  control  of  production  processes. 


TABLE  7 

Standards  of  Partial  Characteristics. 

_ Standards _ 

Convention¬ 
al  designa-  Name  of  Standard 

tion _ 

SE  Standard  of  units  of 

measurement 

SO  Standard  of  designa¬ 

tions,  terminology 
and  definitions; 

SK  Standards  of  classl 

fications  and  nomen¬ 
clatures  of  goods 

SR  Standard  of  dimen¬ 

sions; 

SS  Standard  jf  grades  and 

assortment 

SN  Standard  of  norms 


Objects  of  Standardization; 


Systems  and  units  of  measure¬ 
ment; 

Uniform  designations,  terms  and 
their  definitions,  abbrevia¬ 
tions  in  the  fir  of  scienti¬ 
fic  concepts  and  technology; 
Uniform  systematized  list  of 
objects  making  up  the  nomencla¬ 
ture; 

Classifications  of  machine- 
building  products; 

Basic,  overall  and  fabricated 
dimensions  of  one  or  several 
objects; 

Characteristics  of  goods, 
grouped  by  common  features  or 
sorts 

Tolerances  and  fits;  precision 
and  rigidity  norms  and  also 
other  norms  characterizing  pri¬ 
marily  physical  or  geometric 
properties  of  objects 
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Standard  of  techni¬ 
cal  ( engineering 3  re¬ 
quirements 


Standard  of  basic  par¬ 
ameters,  productivity, 
capacity  and  parameter 
scales 

Standard  of  types,  de¬ 
signs  or  typical  ar¬ 
rangements 


Standard  of  testing 
methods,  sampling  and 
analysis 


Standard  of  computa¬ 
tional  rules  and  meth¬ 
ods 


Standard  of  structur¬ 
al  elements  and  produc 
tion  process  require¬ 
ments 

Branding  Standard 


Physiomerhanical  properties, 
chemical  imposition,  opera¬ 
tional  reliability,  life  and 
other  qualitative  characteris¬ 
tics  of  products,  and  also  re¬ 
quirements  established  for  sem¬ 
ifinished  goods  and  blanks 
Major  quantities  characterizing 
the  objects  from  the  print  of 
view  of  one  or  many  technologi¬ 
cal  and  production  properties, 
specified  or  established  by 
various  methods 
Ensemble  of  technological  and 
production  properties  of  ob¬ 
jects,  which  basically  deter¬ 
mine  their  designs  and  their  ba¬ 
sic  indicators 

List  and  characteristic  of  ac¬ 
tivities  directed  toward  qual¬ 
ity  control  for  the  ^.Iven  goods, 
in  particular,  checking  for 
conformance  with  the  established 
technical  requirements 
Methods,  rules  and  procedures 
related  to  design  and  calcula¬ 
tions  of  machine-building  ob¬ 
jects,  and  also  instructions 
and  typical  calculations; 
Structural  elements  of  machine 
and  equipment  components,  in¬ 
cluding  those  related  to  the 
production  processes 
Methods,  means  and  locations 
for  branding  of  goods,  and  also 
requirements  put  to  their  des¬ 
criptiveness  and  longevity  of 
preservation 


* 

* 


* 


SU  Standard  of  packing, 

transportation  and 
storing 

SP  Standard  of  complete 

characteristic 


Means  and  methods  of  reliable 
packing,  transportation  and 
storing  of  goods,  directed  to¬ 
ward  maximal  preservation  of 
its  properties 

Complete,  all-inclusive  charac¬ 
teristic  of  the  objects,  show¬ 
ing  indicators  and  characterls- 
tlcs  presented  in  this  table. 


What  should  be  the  standards  for  integrated  groups  of  machines? 
What  are  the  basic  principles  for  their  development?  How  should  parame¬ 
ters  and  cl  .racteristics  of  jointly  operating  but  different  machines  be 
Included  in  a  single  standard?  Is  it  necessary  or  mandatory  to  include 
a  complex  integrated  group  of  machines  in  a  single  standard  and  doesn’t 
another  possibility  for  solving  this  oroblem  exist? 

These  are  the  basic  problems,  related  to  the  improvement  of  the 
present  system  of  machine-building  standards.  But  other  problems  may 
arise  together  with  these,  including,  for  example,  the  elaboration  of 
standards  for  machines  of  different  functional  Intent,  but  which  are 
assembled  from  common,  unified  assemblies,  and  also  of  standards  for 
machines  of  common  functional  intent,  but  functionally  different,  this 
difference  including  also  the  operational  principles. 

2.  FIRST  INTEGRATED  STANDARDIZATION  WORK 


The  problem  under  consideration,  in  its  theoretical  and  practical 
aspects,  has  arisen  long  ago,  which  was  illuminated  in  the  author's 

work  [1]. 

It  was  found  that  design  organizations  and  Scientific  .-search  In¬ 
stitutes  of  the  shipbuilding  industry  were  the  most  prepared  for  per¬ 
forming  first  Integrated  standardization  work.  The  interest  expressed 
by  leaders  of  the  shipbuilding  Industry  in  standardization  as  In  a  base 
for  specialization  and  extensive  coordination  of  production  was  also 
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significant.  As  early  as  In  the  war  years,  in  elaborating  the  basl^ 
trends  for  development  of  postwar  standardization  In  the  shipbuilding 
industry,  the  author  of  this  book  has  suggested  and  substantiated  the 
expediency  of  elaboration  of  such  standards  which  would  In  an  integrat¬ 
ed  manner  determine  not  only  the  type  range  of  freight  vessels  needed 
by  our  country  in  the  restoration  period,  but  also  would  promote  the 
adoption  of  more  progressive  production  processes,  including  flow  pro¬ 
duction  methods.  After  the  war  ended  this  suggestion  was  implemented  in 
the  form  of  two  measures. 

The  first  measure  was  based  on  the  elaboration  of  an  integrated 
series  of  standards  for  river  and  lake  freight  vessels  and  of  a  series 
of  standards  for  fishing  Industry  vessels.  The  second  measure  was  for¬ 
malized  in  a  work  called  "Integrated  Typification  of  Technical  Internal 
Water  Transportation  Facilities."  Both  these  works  were  of  great  sig¬ 
nificance  to  the  national  economy  and  as  a  result  of  their  adoption  had 
a  tremendous  economic  effect.  Of  significance  also  is  their  methodical 
significance.  They  not  only  have  graphically  illustrated  the  expedient 
trend  for  further  development  of  Soviet  standardization  in  the  machine- 
building  and  related  fields,  but  have  also  pointed  to  ways  for  practi¬ 
cal  solution  of  that  problem  which  has  no w  been  placed  before  all  ma¬ 
chine-building  workers  in  the  field  of  creating  of  Integrated  groups 
of  machines  and  equipment. 

The  Idea  of  creating  integrated  machine  series  is  based  on  the 
"from  general  to  particular"  standardization  principle.  It  is  based  on 
practical  considerations  for  finding  the  shortest  ways  for  achieving 
standardization  on  the  most  complete  scale. 

When  performing  standardization  on  the  basis  of  the  "from  the  par¬ 
ticular  to  the  general"  principle.  It  would  have  been  necessary  to 
elaborate  a  tremendous  number  of  standards  and  normal  standards  for 
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various  main  and  auxiliary  mechanisms,  apparatus,  instruments,  equip¬ 
ment  and  other  prouucts,  including  supply  items  used  in  all  Shipbuild¬ 


ing 
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The  internal  water  transportation  [system]  was  taken  as  the  first 
priority  object  of  standardization  for  the  reason  that  the  river  fleet- 
suffered  extensive  damage  during  the  war,  and  the  river  shipbuilding 
technology  lagged  behind  seriously  in  the  prewar  years. 

Vessel  types  and  their  mechanisms  depend  primarily  on  the  fuel 
used.  Their  main  mechanisms  can,  without  detriment  to  service,  be  uni¬ 


fied  for  vessels  of  various  service  designations  and  sizes.  This  deter¬ 


mines  the  minimal  requirement  in  types  of  mechanisms  for  a  fleet  of  a 
sufficiently  extensive  composition  and  at  the  same  time  substantially 
enlarges  the  run  length  in  manufacture  of  mechanisms.  When  the  type- 
range  of  main  mechanisms  is  sharply  curtailed  it  is  not  difficult  to 
determine  the  nomenclature,  types,  parameters  and  characteristics  of 
hold  and  aecK  mechanisms,  fittings,  devices,  etc. 

_xie  nomenclature  of  parameters  contained  in  the  standard  for  tug¬ 
boat  types  contains:  rating,  pulling  capacity  at  8  kilometers/hour, 
kind  of  main  mechanisms,  kind  of  motors,  number  of  screws,  kind  of  fuel, 
fuel  capacity  and  the  depth  of  draw.  The  type  of  each  tugboat  is  char¬ 
acterized  by  these  indicators. 

For  standardization  purposes  tugboats  are  subdivided  into  three 
characteristic  groups.  The  first  group  Includes  ribber  [paddle ] -wheel 
steam  tugboats  standardized  er.  the  basis  of  existing  prototypes.  The 
second  group  Includes  screw -driven  steam  tugboats,  prototypes  of  which 
do  not  exist,  in  conjunction  with  which  the  standardized  parameters 
were  based  on  entirely  new  design  proposals,  not  yet  implemented  at  the 
time  when  the  standard  was  elaborated.  The  last  group  includes  all  the 
remaining  standard  tugboats,  for  which  neither  prototypes  with  ana] o- 
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gous  characteristics  nor  finalized  designs  existed.  For  this  reason 
their  basic  parameters  were  established  on  the  basis  of  applicable  cal¬ 
culations  especially  performed  by  the  authors  of  the  standard.  A  de¬ 
tailed  description  of  this  entire  work,  which  is  of  considerable  meth¬ 
odological  interest  to  all  machine-building  branches,  is  presented  in 
Reference  191- 

Standard  types  of  dry  cargo  and  liquid  cargo  nonself-propelling 
steel  barges  are  characterized  by  the  cargo  capacity  and  the  limiting 
depth  of  draw. 

The  three  standards  for  river  and  lake  tugboats  and  river  dry  and 
liquid  cargo  nonself -propel ling  steel  barges  represent  a  single  Inte¬ 
grated  group,  a  single  Integrated  series  of  cargo  vessels  for  Internal 
waterways,  whose  parameters  and  technical  characteristics  are  inter¬ 
related,  which  is  illuminated  in  detail  in  Reference  [9].  Integrated 
standardization  of  cargo  vessels  for  Internal  waterways  was  achieved 
on  the  basis  of  the  major  parameter,  i.e.,  the  rating  of  the  vessel's 
motors. 

It  was  assumed  in  approving  these  standards  that  they  will  retain 
their  timeliness  for  approximately  4  years  and  that  they  will  play  an 
Important  role  In  the  postwar  period  of  restoration  of  river  shipbuild¬ 
ing.  However,  these  standards  were  In  force  for  about  10  years,  al¬ 
though  the  fact  that  their  revision  is  necessary  was  beyond  doubt  for 
6-7  years. 

These  Interrelated  standards  were  a  convincing  proof  of  the  feasi¬ 
bility  and  expediency  of  integrated  standardization  of  objects  of  pro¬ 
duction,  Including  also  objects  of  great  structural  complexity.  This  Is 
their  Indisputable  fundamental  significance.  But  their  methodological 
value  is  not  determined  by  this  fact  only.  They  have  provided  an  answer 
to  the  problem  of  expedient  completeness  of  standards  content. 
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It  was  previously  assumed  that  each  object  should  be  described  In 
the  standard  in  Great  detail,  without  which  it  would  be  impossible  to 


ensure  strict  uniformity 


_  /» 
Ui. 


products  manufactured 


o  4- 


different  plants  * 


To  counter  this  point  of  view,  another  principle  was  put  forward,  ac¬ 
cording  to  which  it  is  not  the  number  of  standardized  parameters  which 
determined  uniformity  of  objects  of  production  manufactured  at  differ¬ 
ent  plants,  but  the  system  for  adoption  of  standards  and  of  performance 
of  planning  and  design  work.  It  was  established  that  only  one  design 
proposal,  approved  by  central  authority,  can  at  the  given  instant  be  in 
force  with  respect  to  each  type  of  a  standard  object  of  production.  And 
this  draft  should  be  periodically,  at  specified  intervals,  be  modern¬ 
ized  or  replaced  by  a  n ew  one. 

Only  this  system  can  ensure  actual  uniformity  of  machines,  diesel 
locomotives,  vessels  and  other  objects  and  their  conformance  with  the 
present -time  level  of  science  and  technology. 

This  condition  has  made  it  possible  to  sharply  limit  the  number  of 
parameters  Included  in  state  standards  to  those  absolutely  necessary. 

A  bibliography  on  this  problem  is  presented  in  Reference  [l]. 

Even  at  the  present  time  each  important  principle  of  construction 
of  parametric  series  and  their  implementation  Is,  regretfully,  known 
to  only  a  limited  circle  of  the  machine-building  industry’s  ’workers. 

But  in  19^8,  It  v;as  entirely  little  known,  which  resulted  in  the  fact 
that  the  former  Gcstekhnika  USSR  has  rejected  drafts  of  standards  for 
an  integrated  series  of  seagoing  cargo  vessels,  despite  the  high  de¬ 
gree  of  their  efficiency,  on  the  basis  of  the  assumption  that  the  basic 
parameters  included  in  these  standard  draft  proposals  do  not  describe 
in  sufficient  detail  the  type  of  each  seagoing  vessel,  in  particular, 
with  respect  to  their  auxiliary  mechanisms.  Subsequently,  the  new 
standardization  ideas  have  been  gradually  recognized,  which  was  rcflec- 


ed  In  numerous  machine  building  parametric  standards. 

The  economic  effectiveness  of  integrated  standardisation  can  be 
demonstrated  through  an  example  of  river  cargo  vessels. 

1.  The  building  cost  of  tugboats  is  lowered  by  approximately  30-35$ 
and  of  barges  by  35-40$. 

2.  The  fleet’s  operational  expenses  for  tugboats  and  nonself-pro¬ 
pelling  barges  are  decreased  by  20-25/3,  and  continuous  replacement  of 
steam-driven  tugboats  by  diesel  units  will  give  an  additional  saving  of 
10-20$. 

3.  The  net  cost  of  hauling  for  standard  diesel  tugboats  of  1200 
horsepower  capacity  is  lower  by  2.5-11$,  which  is  due  to  improved  pul¬ 
ling  qualities  of  standard  tugboats,  and  in  comparison  with  steam  tug- 
boats  of  the  same  rating  it  is  lower  by  21-24$.  The  net  cost  of  hauling 
for  600  horsepower  tugboats  is  lowered  by  38$. 

As  a  result  of  extensive  adoption  of  standardization  the  river 
shipbuilding  Industry  was  converted  from  a  lagging  prewa:?  industry  into 
a  leading  branch  of  Soviet  shipbuilding. 

The  "from  the  general  to  the  particular"  standardization  principle, 
popularized  by  shipbuilding  and  river  transportation  workers,  has 
called  to  life  a  methodologically  interesting  and  useful  work,  called 
"Integrated  Typification  of  Technical  Facilities  of  Internal  Water 
Transportation"  [18],  performed  by  the  Section  f;.r  Scientific  Elabora¬ 
tion  of  Transportation  Problems  <  f  the  Academy  of  Sciences  of  the  USSR 
and  the  Technical  Council  of  the  Ministry  of  River  Fleet  under  the  di¬ 
rect  guidance  of  Corresponding  Member  of  the  Academy  of  Sciences  of  the 
USSR,  V.V.  Zvonkov.  Basic  information  on  this  work,  which  is  of  inter¬ 
est  to  machine  building,  is  presented  in  the  first  edition  of  this  book 

[13. 

Integrated  typification  of  technical  facilities  of  Internal  water 
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transportation  has  Interrelated  all  its  elements  by  subjecting  the 
typified  components  to  the  same  idea  of  harmonicas  development  of  in¬ 
ternal  water  transportation.  As  a  result,  standardization  has  directly 
effected  the  appearance  of  a  tremendous  branch  of  the  national  economy. 

Work  was  begun  for  creating  an  Integrated  group  machines  and 
equipment  needed  for  complete  mechanization  of  extensive  automation  of 
work  for  construction  of  main  pipelines.  Not  less  complex  work  is  in 
process  for  creating  an  integrated  group  of  machines  and  equipment 
which  serves  for  automating  mining  and  transportation  of  coal  in  mines. 
Research  and  design  work  is  performed  for  creating  equipment  which 
would  replace  manual  labor  in  the  manufacture  of  electric  motors  and 
generators.  And  all  this  creative  work  for  elaboration  of  integrated 
groups  of  new  machines  and  equipment  is  based  on  the  choice  of  a  single 
main  parameter  and  on  the  establishment  of  numerical  series  character¬ 
izing  the  values  of  the  main  parameter. 

3.  THE  SYSTEM  OF  MAIN  PARAMETERS 

It  could  have  been  assumed  at  the  initial  stage  of  creating  the 
basis  for  parametric  standardization  that  the  nomenclature  of  main  pa¬ 
rameters  of  machines  and  equipment  is  very  extensive  and  of  varied 
character,  but  investigations  in  the  field  have  disproved  this  assump¬ 
tion,  Existing  parametric  standards  an!  also  technical  characteristics 
of  27  kinds  of  metal -cutting  machine-tools,  20  kinds  of  forging  press 
equipment,  9  kinds  of  tractors  and  30  kinds  01*  construction  and  road- 
building  machines,  a  total  of  86  machines  and  equipment  units  of  dif¬ 


ferent  design 


me  functional  designation  were  analyzed.  The  work  war 


performed  in  the  VNIIK  [All-Union  Scientific  Research  Institute]  [of 
Standards] ] .  This  work  resulted  in  the  preparation  of  methodical  mater¬ 


ials  of  practical  interest  for  developing  work  in  the  field  of  elabora¬ 


tion  of  dimensional  series  and  parametric  standards  for  machines  and 


equipment. 

It  was  shown  by  systematization  of  the  above  86  kinds  of  various 
machines  and  equipment  that  their  main  parameters  can  be  reduced  to  the 
following  system. 

One  of  the  following  should  be  chosen  as  the  main  parameter  for 
metal-cutting  machine-tools:  a)  the  dimensions  of  blanks  they  handle; 

b)  the  displacement  of  working  elements  per  one  operating  cycle;  c)  di¬ 
mensions  of  the  table's  operating  surface  and  d)  the  force  developed  by 
working  elements.  Important ,  but  not  main,  parameters  are:  a)  dimen¬ 
sions  determining  the  interchangeability  of  production  equipment;  b) 
the  rpm  or  number  of  back  and  fourth  motions  per  minute;  c)  the  design 
weight  of  the  machine-tool. 

The  main  parameters  for  forging  press  equipment  can  be:  a)  the 
force  developed  by  working  elements;  b)  the  weight  of  falling  parts;  c) 

the  effective  kinetic  energy.  As  important,  but  not  main,  parameters, 

* 

we  can  cite:  a)  dimensions  determining  interchangeability  of  production 
equipment;  b)  the  rpm  or  number  of  back  and  fourth  motions  per  minute; 

c)  the  speed  of  vjorking  elements  and  d)  the  design  weight  of  the  ma¬ 
chine. 

The  main  parameter  characteristic  of  wheel  and  track  tractors  of 
all  types  and  service  purposes  is  the  force  developed  by  the  working 
elements;  the  important  parameters  Include:  a)  dimensions  determining 
the  use  of  tractors  under  specific  production  conditions:  gauge,  verti¬ 
cal  clearance,  width  reckoned  from  external  edges  of  tracks,  etc.;  b) 
rating;  c)  speed;  d)  design  weight  of  the  tractor  and  e)  the  specific 
weight. 

The  main  parameters  for  various  construction  and  road-building 
machines  include:  a)  rating;  b)  the  force  developed  by  working  elements 
c)  weight  of  falling  parts.  The  important  parameters  are  dimensions  de- 
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termlning  interchangeability  with  replacement  equipment,  or  dimensions 
determining  the  utilization  of  machines  under  specific  production  con¬ 
ditions:  gauge,  vertical  clearance,  width  reckoned  from  external  edges 
of  tracks,  etc. 

The  basic  feature  of  main  parameters  is  their  relative  stability 
with  respect  to  time.  Standards  for  main  parameters,  if  properly  ela¬ 
borated,  should  be  capable  of  remaining  current  for  a  long  period  of 
time.  The  auxiliary  parameters  included  in  the  standard  usually  are: 
specific  consumption  of  electricity,  fuel  and  lubricants;  stopping 
length,  fuel  tank  capacity  or  other  fuel  capacity  indicators;  the  force 
required  for  switching  levers  and  pedals,  engine  torques;  requirements 
put  to  materials  and  physiomechanical  properties  of  the  structural  ele¬ 
ments  of  machines  and  equipment;  requirements  to  external  appearance 
and  finish;  individual  operational  requirements,  pertaining  to  the  cli¬ 
mate  or  other  initial  conditions,  etc. 

Ail  these  parameters  and  characteristics  depending  on  the  designs 
of  machines  and  equipment,  on  the  methods  by  which  they  are  manufac¬ 
tured  and  also  on  individual  special  requirements,  should  be  revised 
systematical  '  and  considerably  more  often  then  the  main  parameters. 
Revision  of  auxiliary  parameters  is  primarily  related  to  modernization 
of  the  mcnines  and  equipment  being  produced,  while  revision  of  main 
parameters  almost  always  denotes  extension  of  the  type  range,  and  also 
adoption  of  new,  more  refined  machines,  equipment  and  other  products. 

It  can  be  seen  from  the  above  that,  despite  the  characteristic 
variety  of  the  aforementioned  machines  and  equipment,  their  main  para¬ 
meters  can  be  united  in  a  system  presented  in  Table  8. 

As  it  proceeds  in  embracing  machines  of  other  operational  designa¬ 
tion,  the  nomenclature  of  main  parameters  presented  ir.  this  table  can 
be  supplemented  by  the  given  specific  parameter. 
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TABLE  8 

Main  Standardized  Parameters 


Groups  of  Parameters 

Characteristics  of  parameters 

Dimensional  parameters 

Dimensions'  of  blanks  handled;  displace¬ 
ment  of  working  elements  per  one  operating  cy¬ 
cle;  dimensions  of  the  operating  surface  of 
table;  dimensions  of  working  elements  deter¬ 
mining  the  main  characteristics  of  machines 
and  e  -tipment 

dimensions  determining  interchangeability 
of  production  equipment; 
of  mounted  or  attached  systems  and  work¬ 
ing  equipment  replacements 

Dimensions  determining  the  utilization  of 
machines  under  specific  production  conditions: 
gauge,  vertical  clearance,  width  reckoned  from 
external  edges  of  tracks,  etc.;  dimensions  de¬ 
termining  the  capacity; 

Rating  of  the  main 
engine  or  the  total 

ratine  of  main  engines 

Rating  in  HP*  kwt  or  watt3; 

Power  parameters 

Force  developed  by  working  elements, 
weight  of  falling  parts,  effective  kinetic 

energy 

Parameters  character¬ 
izing  productivity 

rpm  or  number  of  back  and  fourth  motions 
per  minute,  rate  of  displacement  of  working 
elements,  speed  of  ihe  entire  machine,  output 
per  hour 

Weight  parameters 

Design  weight  of  the  machine,  specific 
weight. 

TABLE  9 

Characteristics  of  Four-order  Standards 

Order  of  Standard 

Content  of  Standards 

First 

|  1.  Series  of  main  parameters,  character- 

Izing  integrated  groups  of  machines  and  equip-  I 
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ment  of  the  same  functional  purpose,  needed 
by  the  national  economy,  taking  into  account 
prospects  for  its  development 

2.  Series  of  main  parameters  of  integrat- 
ted  groups  of  transportation  facilities  needed 
by  the  national  economy,  taking  into  account 
prospects  for  its  development; 

3.  Series  of  main  parameters  character¬ 
izing  basic  types  of  machines,  equipment  and 
transportation  facilities  operating  in  unison; 

4.  General  technical  requirements  to  the 
elaboration  of  integrated  groups  of  machines 
and  equipment.  Including  guarantee  periods; 

5.  General  technical  requirements  to  the 
elaboration  of  integrated  groups  of  transpor- 
tatlon  facilities,  including  guarantee  periods 

1.  Design-unified  series  of  machine  and 
equipment  types,  including  expedient  modifica¬ 
tions  (varieties)  needed  by  the  national  econ¬ 
omy,  taking,  into  account  prospects  for  its 
development 

2.  Design-unified  series  of  transporta¬ 
tion  facilities  types,  including  expedient 
modifications  (versions)  needed  by  the  nation¬ 
al  economy,  taking  into  account  prospects  for 
its  development 

3*  Design -unified  series  of  machines  and 
equipment  of  different  functional  intent,  in¬ 
cluding  expedient  modifications  (versions), 
assembled  from  unified  assemblies 

4.  Technical  requirements  to  the  manufac¬ 
ture  of  machines,  equipment  and  transportation 
facilities  based  on  design-unified  series 

5.  Typical  and  accelerated  testing  meth¬ 
ods  for  machines,  equipment  and  transportation 
facilities 

5.  Terminology,  systems  of  designation 
and  branding  of  machines,  equipment  and  tran- 
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portation  facilities 
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Si  Requirements  to  psckin^^  transports  — 
t-lon  and  storage _ _ 

1.  Series  of  types  and  main  parameters  of 
common  machine ,  equipment  and  transportation 
facilities  assemblies 

2.  Technical  requirements  to  the  creation 
of  common  assemblies 

3.  Technical  requirements  to  the  manufac¬ 
ture  of  common  assemblies 

4.  Typical  and  accelerated  methods  for 
testing  of  common  assemblies 

3.  Designation  and  branding  systems  for 
common  assemblies 

6.  Subassemblies  of  production  equipment 

7.  Technical  requirement  to  production 
equipment  subassemblies 

8.  Terminology,  designation  and  branding 
systems 

9.  Requirements  to  packing,  storage,  trans-  \ 

f 

portation,  etc, _ f 

1.  Series  of  types  and  dimensions  of  com¬ 
mon  machine  subassemblies  and  components 

2.  Technical  requirements  to  the  manufac-  I 

ture  of  common  machine  subassemblies  and  com-  f 

ponents  f 

3.  Typical  and  accelerated  methods  for  § 

testing  of  common  machine  subassemb  *es  and  § 

gf 

components  | 

4.  Series  of  cutting,  auxiliary  and  meas-  | 

uring  tools  f 

5.  Components  of  fixtures,  dieset3  and  | 

other  production  equipment  | 

6.  Technical  requirements  to  the  manufac-  J 

ture  of  tools  and  components  of  production 
equipment 

7-  resignation  and  branding  systems 
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8.  Terminology 

9*  Requirements  to  packing,  storage  and 
transportation 

10.  Tolerances  and  fits 

11.  Threads 

12.  Structural  elements  and  production 

process  requirements,  etc. _ _ _ 

As  it  proceeds  in  embracing  machines  of  other  operational  designa¬ 
tion,  the  nomenclature  of  main  parameters  presented  in  this  table  can 
be  supplemented  by  the  given  specific  parameter. 

The  main  parameters  can  serve  as  a  basis  for  an  interrelated  sys¬ 
tem  of  machine-building  standards. 

4.  THE  FOUR  ORDERS  OF  STANDARDS 

Taking  into  account  the  problems  facing  machine-building  workers 
and  the  role  played  by  standardization  in  solving  these  problems,  we 
can  recommend,  for  the  next  several  years,  the  following  system  of  ma¬ 
chine-building  standards  (Table  9)* 

Table  9  enumerates  only  the  more  characteristic  kinds  of  standards 
for  each  of  the  four  orders. 

For  example,  among  first  order  standards  we  can  also  include: 

a)  general  classification  and  designation  system  for  machine- 
building  products,  which  should  serve  as  a  basis  for  the  development  of 
branch  classifications  and  designation  systems; 

b)  general  rules  and  norms,  ensuring  uniformity  in  controlling 
various  machines  and  equipment,  needed  for  integrated  automation,  etc. 

The  correctness  of  the  succession  of  standards  order  given  in  Ta¬ 
ble  9  is  confirmed  by  the  fact  that  under  present  conditions,  in  light 

♦ 

of  problems  raised  by  the  new  Program  of  the  CPSU  and  the  Plenary  Ses¬ 
sions  of  the  Central  Committee  of  the  CPSU,  a  major  standardization 
problem  is  the  elaboration  of  machine  and  equipment  series  which  would 


ensure  integrated  mechanization  and  automation  of  production.  From  t1-'  3 
stanard  for  integrated  groups  of  machines,  equipment  and  transportation  I 
facilities  needed  by  the  national  economy,  for  progress  of  the  count¬ 
ry’s  production  forces  are  actually  first  order  standards.  | 

It  follows  from  Table  9  that,  parametric  standards  for  machines  and 
equipment  can  be  both  of  the  first  and  the  second  order.  What  are  the 
features  of  first  order  standards  and  what  is  their  substantial  differ- 
ence  from  the  existing  commonly  known  parametric,  standards?  Primarily, 
they  are  distinguished  by  the  Inclusion  of  main  parameters  (and  in  in-  f 
dividual  cases  also  of  several  auxiliary)  only,  which  characterize  ba- 

I 

sic  types  of  machines  and  equipment  (their  basic  models).  This  makes  it 
possible  to  more  rapidly,  more  efficiently  and  boldly  solve  the  prob- 

—  X 

I 

lems  of  establishing  type  ranges  of  machines  and  other  products  taking 
into  account  long  range  needs,  the  scale  of  the  entire  country.  These  | 
standards  can  be  elaborated,  a^  =;d  upon  and  submitted  for  approval 
considerably  faster  than  the  many  existing,  more  detailed  parametric 
standards  for  machines  and  equipment.  On  the  basis  of  first  order 
standards,  solving  the  problems  of  establishing  the  basic  type  range  of 
necessary  machines  and  other  articles.  It  is  possible  to  more  rapidly 
Implement  the  elaboration  of  second  order  standards,  providing  for  de- 
sign-unified  series  of  machines  and  equipment,  including  their  basic 
models  as  well  as  all  expedient  special  purpose  modifications. 

The  work,  which  is  complex  in  all  respects,  is  thus  divided  Into 
two  stages,  and  each  of  them  Is  completed  by  establishment  of  specific 
standards  which  can  serve  as  a  basis  for  effective  development  of  stand 
ardization  and  normalization  of  assemblies,  subassemblies  and  compon¬ 
ents. 

The  existing  system  of  standardization  of  types  ^nd  basic  parame¬ 
ters  of  machines  and  equipment  makes  it  necessary  to  solve  simultan- 
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eously  several  problems,  each  being  complex  and  time  consuming,  namely: 

1)  the  choice  and  substantiation  of  the  main  parameter,  character¬ 
izing  machines  or  equipment  of  the  given  functional  purpose; 

2)  determination  of  the  range  of  optimal  values  of  the  main  para¬ 
meter  (within  the  limits  of  which  standardization  is  expedient);  limit¬ 
ing  numerical  values  of  parameters  are  established  taking  into  account 
current  and  long  range  needs  for  these  machines  or  equipment; 

3)  substantiation  of  the  choice  of  the  dimensional  characteristic 
of  the  series  on  the  basis  of  the  preference  numbers  syrtem,  including 
the  choice  and  substantiation  of  the  basic  or  derived  series  most  ad¬ 
vantageous  for  the  given  kind  of  machines  (or  equipment); 

4)  elaboration  of  the  nomenclature  of  major  dimensional  and  other 
parameters,  subjected  to  inclusion  in  the  given  parametric  standard; 
this  part  of  the  work  is  tied  to  the  isolation,  on  one  hand,  of  stable 
par;  meters,  and  on  the  other,  of  auxiliary  parameter..,  the  inclusion  of 
which  in  the  parametric  standard  Is,  in  individual  cases  inexpedient, 
due  to  their  instability; 

5)  determination  of  the  numerical  values  of  the  entire  aforemen¬ 
tioned  nomenclature  of  parameters,  taking  into  account  current  scienti¬ 
fic  and  technological  achievements; 

6)  determination  of  expedient  modifications  of  special-purpose  ma¬ 
chines  and  equipment; 

7)  determination  of  the  characteristics  of  common  assemblies  and 
design  features  needed  by  the  machines,  i.e.,  of  modifications; 

8)  formulation  of  supplementary  technical  characteristics  and  ex¬ 
planations,  necessary  to  provide  for  uniform  comprehension  of  the  stand 
ard  content  and  of  all  its  requirements; 

9)  compilation  of  explanatory  notes,  technical  and  economic  calcu¬ 
lations  and  other  documentation,  the  preparation  of  which  is  included 
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In  the  usual  volume  of  work  for  elaboration  of  standard  drafts. 

It  follows  from  the  above  that  the  volume  of  work  for  elaboration 
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ment  required  by  the  existing  procedures  Is  quite  considerable.  The 
volume  work  and  especially  its  complexity  in  the  case  when  a  standard 
is  elaborated  for  an  integrated  group  of  machines  and  equipment  increase 
out  of  proportion.  This  is  the  reason  why,  from  the  practical  point  of 
view,  it  is  so  important  to  so  spilt  up  the  process  of  standards  ela¬ 
boration,  as  to  make  it  possible  to  solve  the  problems  by  parts,  suc¬ 
cessively.  First  order  standards  satisfy  this  desire  and  they  will  be 
found  expedient  not  only  in  the  elaboration  of  integrated  standards 
(standards  for  integrated  machine  and  equipment  groups),  but  also  in 
the  elaboration  of  common  parametric  standards. 

I 

B 

For  example,  the  greatest  difficulties  In  the  elaboration  of  the  f 
integrated  series  of  standards  for  fishing  vessels  (see  above)  were  en- 

i 

£ 

countered  in  agreeing  upon  a  new  nomenclature  of  types  of  vessels,  f 

characterized  primarily  by  the  ratings  of  their  main  engines*  Agreeing 
upon  drafts  of  standards  in  all  their  complexity  has  taken  up  more  than 
three  years,  since  disagreements  arose  at  the  same  time  with  respect 
to  other,  less  substantial  problems  of  these  proposals.  The  discussion 
ranged  over  a  large  number  of  problems,  while  the  attention  of  all  in¬ 
terested  organizations  In  the  elaboration  of  the  standard  of  main  pa¬ 
rameters  was  concentrated  only  on  one  basic  problem,  i.e.,  on  the  com¬ 
pos  it  ion  of  the  fishing  fleet  of  the  USSR.  The  basic  table  of  this  main 
parameter  standard  (i.e.,  of  this  first  order  standard)  would  have  had 
the  following  form  (Table  10).  | 

The  first  order  standard  at  the  same  time  also  gives  the  character 
of  unification  of  main  engines.  A  series  of  first  order  standards,  ex¬ 
tending,  for  example,  to  cargo  vessels  for  Internal  waterways,  seagoing 
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TABLE  10 

First  Order  Standard  for  Fishing  Vessels 
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l)  Type  of  vessels:  2)  engine  ratings  in  HP;  3)  fishing  trawlers;  4) 
fishing  seiners;  5)  fishing  boats;  6)  receiving  and  transporting  ves¬ 
sels;  7)  seagoing  fishing  fleet  tugboats;  8)  river  fishing  fleet  tug¬ 
boats. 

and  harbor  cargo  ships  and  fishing  Industry  vessels,  can  serve  as  a  ba¬ 
sis  for  the  elaboration  of  a  first  order  standard  for  marine  diesels. 

It  is  beyond  doubt  that  the  number  of  needed  standard  sizes  of  marine 
diesels  established  by  such  a  standard  will  be  many-fold  smaller  in 
comparison  with  the  existing  Standard  for  diesels  (reference  is  here 
made  to  the  existing  parametric  standard  for  diesels,  i.e.,  to  a  second 
order  standard). 

Common  designs  of  certain  excavators  and  boom  cranes  and  of  the 

Many  works  were  published  on  the  problem  of  elaboration  of  feasi¬ 
ble  common  designs  of  certain  excavators  and  boom  cranes  and  of  the 
evolved  in  practice.  The  existing  dimensional  series  and  parametric 
standards  (second  order  standards)  are  based  on  different  main  parame¬ 
ters  and  this  does  not  promote  the  unification  of  excavator  and  boom 
crane  assemblies. 

Certain  of  the  existing  parametric  standards  are  (by  their  content) 
close  to  first  order  standards*  Thus,  for  example,  standards  for  mil¬ 
ling  machines  are  closer  to  first  order  standards.  The  standard  for 
vertical  milling  machines  provides  for  the  size  and  travel  of  the  table, 
the  overhang  of  the  spindle  over  the  working  part  of  the  table  and  the 
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TABLE  11 

Second  Order  Standard -for .Tractor-Driven  Plows 


*Fo.r  determination  of  guaranteed  strength  of  the  structure. 

**  Three  and  four  bottom  plows  have  only  detachable  bottom,  five 
and  six  bottom  plows  have  two  detachable  bottoms.  Plows  with  weld¬ 
ed  frames  may  not  have  detachable  parts. 

***  665  is  the  height  from  the  bearing  surface  to  the  plow  frame 
for  slotted  bottoms. 

k)  Parameters;  B)  I*  tractor-mounted  plows;  C)  II.  semi -mounted  plows; 
Di  III.  pull-type  plows;  E)  1-1,  light-duty;  F)  1-2,  standard  strength; 
0)  1-3,  heavy-duty;  H)  1-4,  with  protectors  on  each  bottom  for  stony 
soils;  I)  1-5 ,  with  subsoil  plows  or  with  slotted  and  earthboardless 
bottoms;  J)  1-6,  reversible;  K)  1-7,  oscillating;  L)  1-8,  with  subsoil 
plows  for  shuttle  (standard  strength)  tractors;  M)  1-9,  with  subsoil 
plows  for  shuttle  (heavy-duty)  tractors;  N)  II,  heavy  duty;  0)  III-l, 
standard  strength;  P)  III-2  heavy  dury;  Q)  III-3,  with  subsoil  plows  or 
with  slotted  bottoms;  R)  III-4,  with  earthbcardless  bottoms;  S)  speci¬ 
fic  resistance  of  soil  to  plowing,  in  kg/cm2*;  T)  up  to;  U)  bottom  cov¬ 
erage  width  in  cm;  V)  number  of  bottoms;  VJ)  and;  X)  maximal  design 
plowing  depth  in  cm;  Y)  up  to  35  with  slotted,  40  with  earthboardless 
(taking  bulges  into  account)  and  27  +  15  with  standard  bottoms  and  sub¬ 
soil  plows;  Z)  up  to  35  with  slotted  bottoms,  27  +  15  with  standard 
[bottoms)  plus  subsoil  plows;  a)  up  to  40  taking  bulges  ’nto  account; 
b)  nominal  overlap  between  bottoms,  in  mm;  c)  distance  ^etween  bottoms 
in  the  direction  of  plow  motion  in  mm;  d)  distance  between  bearing  sur¬ 
face  to  the  plow  frame,  in  mm;  e)  transport  clearance  in  mm,  not  less 
than;  f)  colter  coverage  width  in  cm;  g)  maximal  depth  of  colter  pene¬ 
tration  in  cm;  h)  distance  from  bottom  forepart  to  colter  forepart 
along  the  direction  of  the  plow‘s  motion  in  mm,  not  less  than;  1) 

Weight  of  plow  in  kg  per  1  meter  of  coverage,  not  more  than;  3)  single - 
bottom  450,  two-  and  three -bottom  360, 


gage  of  the  spindle  end.  The  content  of  the  standard  for  knee-type  mil¬ 
ling  machines  is  even  more  brief,  giving  only  the  dimensions  and  travel¬ 
er  the  table  and  also  the  minimal  distance  from  the  spindle  axis  to  the 
table.  Standards  for  gear-cutting  machine-tools,  although  providing  for 
a  certain  greater  number  of  parameters,  still  lack  directions  with  res¬ 
pect-  to  modifications.  They  are  also  closer  to  first  order  standards. 

A  characteristic  example  of  a  second  order  standard  is  the  stand¬ 
ard  for  types,  basic  parameters  and  basic  requirements  for  tractor -driv¬ 
en,  share -type,  tract or -mounted,  semimounted  and  pull-type  plows.  This 
standard  includes  the  necessary  types  and  versions  of  plows,  which  is 
graphically  Illustrated  by  Table  11.  Versions  of  each  type  of  plow, 
with  extensive^  unification  of  parameters  and  design  characteristics  are 
given.  Basic  requirements  included  in  the  standard  determine  additional 
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requirements  put  to  the  unified  plow  design.  This  standard  can  he  c 331--- 
a  typical  second  order  standard.  t 

I 

The  second  order  parametric  standard  for  tractor -driven  cultlva-  j 

j 

tors  for  continuous  soil  cultivation  has  been  evolved  by  a  similar  J 

principle.  It  provides  for  tract or -mounted  cultivators  of  high  maneu¬ 
verability  and  requiring  half  the  amount  of  metal  in  comparison  with 

£ 

the  pull -type  cultivators,  although  the  working  elements  of  the  latter 
are  more  adaptable  to  the  terrain.  The  parametric  standard  includes 
five  types  of  cultivators:  I  -  pull-type  for  fallow  and  presowlng  cul¬ 
tivation  of  soil;  ‘II  —  the  same,  but  tractor-mounted;  III  —  pull-type 
for  fallow  and  presowing  cultivation  of  difficult  ind  stony  soils;  IV  - 
the  same,  but  tractor-mounted;  V  —  pulled,  bar-type  for  fallow  cultiva- 

i 

tion  of  soil.  The  cultivators  are  intended  for  work  on  soils  with  the 
following  design  specific  resistance  per  1  meter  of  coverage:  up  to  210 
kg  for  cultivators  of  types  I  and  II,  up  to  380  kg  for  types  III  and  IV 
and  up  to  280  kg  for  type  V. 

The  unification  which  serves  as  the  basis  of  this  standard  for 
cultivators  makes  it  possible  to  efficiently  utilize  normalized  common 
subassemblies  and  components,  as  is  graphically  Illustrated  by  Table  12. 

The  second  order  parametric  standard  for  grain  seeders  also  en¬ 
sures  extensive  unification,  which  facilitates  simultaneous  design  of 
sowing  machines  and  normalization  of  their  common  subassemblies  and 
components.  Those  reaping  the  advantages  of  this  development  of  stand¬ 
ardization  and  normalization  and  of  adapting  them  into  the  design  and 
manufacturing  practice  are  not  only  the  manufacturing  plants,  but  also 
those  who  operate  the  machines,  since  the  repair  of  the  sowing  machines 
and  availability  of  interchangeable  replacement  parts  Is  substantially 
facilitated.  But  all  this  can  in  the  fullest  extent  be  achieved  only 
upon  ensuring  simultaneous  designing  of  the  sowing  machines,  normallza- 
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tion  of  their  subassemblies  and  components  and  specialization  and  auto¬ 
mation  of  [their]  production  at  an  appropriate  scale.  Here  we  can  see 
the  direct  interrelationship  between  standardization  -  normalization  — 
specialization  —  automation.  The  unification  integrated  in  the  standard 
is  described  by  Table  13 . 

TABLE  12. 

Unification  of  Cultivator  Parameters 
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TpMKHcpnniM  Hpocarr  a  mm.  me  mate  . 

ISO 

300 
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A)  Parameters;  B)  type  of  cultivator;  C)  coverage  width  in  meters;  Dj 
penetration  depth  in  cm  of;  E)  weeding  teeth;  F)  cultivator  teeth;  G) 
up  tc:  H)  rotating  bar;  I)  overlap  between  weeding  teeth  in  cm,  not 
less  than;  J)  distance  between  rows  of  teeth  in  the  direction  of  cul¬ 
tivator  notion  In  mm,  not  less  than;  K)  transport  clearance  in  mm,  not 
less  than. 

In  elaborating  the  second  order  parametric  standard  for  turret 
lathes  a  provision  was  made  for  extensive  unification  of  their  assemb¬ 
lies,  subassemblies  and  components.  For  example,  for  the  total  number 
of  18  versions  of  these  lathes  the  number  of  largest  blank  heights  ma¬ 
chined  on  them  is  9»  which  provides  the  condition  necessary  for  unifica¬ 
tion  of  supports.  The  heights  of  blanks  subject  to  machining  are  the 
same  for  a  pair  of  adjacent  lathes;  The  dimensions  of  single-  and  dou¬ 
ble-support  lathes  forming  the  two  extremes  of  the  series  are  unified 
with  respect  to  machining  diameters  and  faceplates  and  this  can  facil¬ 
itate  product  and  component  specialization  of  machine-tool  building 
plants. 

The  ideas  for  creating  the  given  parametric  standard,  described 
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above ,  are  based  on  the  progressive  method  of  simultaneous  design  of 
turret  lathes.  However,  it  would  be  incorrect  to  assume  that  any  design 
approach  will  ensure  appropriate  unification  of  components  and  subas¬ 
semblies.  The  standard  has  provided  a  type  range  such  which  makes  uni¬ 
fication  feasible,  but  it  can  be  fully  Implemented  only  upon  simultan¬ 
eously  performing  the  necessary  planning  and  design  work  and  properly 
developing  the  branch  standardization. 


TABLE  13 

Unification  of  Grain  Seeder  Parameters 


A)  Parameters;  B)  seeder  types;  C)  coverage  width  in  mm;  D)  distance 
between  rows  in  mm;  E)  number  of  colters;  .?)  number  of  rows  being  sown; 
G)  depth  of  penetration  in  mm;  H)  distance  between  colters  in  the  di¬ 
rection  of  seeder  motion  (not  less  than):;  I)  when  placed  in  two  rows; 
j)  when  placed  in  three  rows;  K)  wheel  diameter  in  mm;  L)  transport 
clearance  in  mm,  not  less  than;  M)  seed  box  capacity  in  cubic  decime¬ 
ters,  not  less  than;  N)  force  on  the  lever  handle  when  raising  the  col¬ 
ters  in  kg,  not  more  than. 

The  existing  second  order  parametric  standards  for  compressors 
form  three  series:  1)  ammonia  compressors  for  refrigerating  devices;  2) 
freon  compressors  for  the  same  purpose  and,  3)  general  purpose  air  com¬ 
pressors.  Provisions  are  made  for  vertical,  horizontal  and  V-arrange- 
ment  machines  of  the  crosshead  as  well  as  the  crossheadless,  version. 
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They  are  unified  either  with  respect  to  basic  components  or  with  res¬ 
pect  to  structural  elements.  The  unification  of  the  driving  mechanism 
components  of  freon  and  ammonia  compressors  has  been  achieved  and  the 
ammonia  compressors  are  unified  with  air  compressors  with  a  delivery  of 
100  meters The  angular  placement  of  crosshead  compressor  cylin¬ 
ders  makes  it  possible  to  organize  the  production  of  special  gas  com¬ 
pressors  and  high  pressure  compressors,  i.e.,  to  achieve  a  number  of 
modifications  on  the  basis  of  utilization  of  common  subassemblies  and 
components. 

The  air  compressor  series  has  been  constructed  on  the  basis  of  a 
design  feature,  which  has  resulted  in  division  of  air  compressors  into 
stationary  and  movable.  These  two  groups  of  machines  differ  by  their 
weight,  overall  dimensions,  service  life  and  reliability.  In  addition, 
air  compressors  are  subdivided  into  crosshead  and  crossheadless,  which 
has  determined  the  direction  of  unification  of  their  components  and 
subassemblies.  Identical  frames,  housings  and  driving  mechanisms  were 
used.  Identical  components  were  also  used  for  the  cylinder,  piston  and 
other  assemblies. 

The  movable  compressors  are  characterized  by  their  relatively  mod¬ 
erate  delivery,  small  overall  dimensions  and  low  weight.  Consequently, 
these  compressors  should  be  high-speed.  The  main  parameter  of  the  sta¬ 
tionary  and  nonstationary  compressor  series  is  their  delivery,  which 
makes  it  possible  to  develop  unification  of  subassemblies  and  compon¬ 
ents.  For  example,  compressors  with  deliveries  of  3  and  6  meters^/min 
of  the  stationary  and  nonstationary  versions  can  be  mutually  unified. 

Designs  of  air  compressors  are  not  standardized.  The  choice  of  a 
vertical  or  V  version  Is  left  to  the  designer.  As  a  result,  the  two  re¬ 
lated  standards  for  compressors  (standard  for  refrigerating  devices 
compressors  and  the  standard  for  general  purpose  air  compressors)  dif- 


fer  substantially  by  their  structural  principles ,  which  points  to  th« 
fact-  that  the  work  of  standardizing  parametric  series  of  compressors  is 
as  yet  unfinished;  it  is  in  its  initial  state.  The  absence  of  a  first 
order  standard  is  being  felt. 

It  should  be  noted  that  existing  second  order  standards  reflect 
the  results  of  design  and  production  process  inheritance,  and  compres¬ 
sor  series  were  created  on  the  basis  of  mandatory  utilization  of  cer¬ 
tain  common  components,  i.e.,  standardization  in  the  given  case  has  de-  1 
ve loped  on  the  basis  of  the  "from  the  particular  to  the  general"  prin¬ 
ciple.  Second  order  standards,  constructed  on  the  basis  of  the  "from 
the  general  to  the  particular"  principle,  i.e.,  on  the  basis  of  a  first 
order  standard,  would  have  been  more  effective  from  the  point  of  view 
of  unification. 

! 

The  absence  of  first  and  second  order  standards  in  the  automotive 

e 

j  industry  has  resulted  in  uneffective  solutions  in  the  field  of  estab- 

i 

3 

llshing  basic  types  of  trucks  and  autobuses  and  their  modifications. 
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Chapter  8 

DIMENSIONAL  SERIES  AND  PARAMETRIC  STANDARDS  FOR  MACHINES 

AND  EQUIPMENT 

1.  DIMENSIONAL  SERIES  -  PARAMETRIC  STANDARDS 

The  parameters  of  machines  and  equipment  subject  to  standardiza¬ 
tion  exert  a  decisive  influence  on  increasing  the  productivity  of  labor 
and  improving  the  level  of  technological  equipment  of  the  Soviet  indis  - 
try,  agriculture,  power  supply,  transportation,  construction  and  com¬ 
munications.  For  example,  the  productivity  of  a  tractor  can  be  improved 
by  increasing  its  operational  and  road  speeds  and  pulling  force  and  al¬ 
so  by  decreasing  the  repair  and  service  time.  The  adoption  of  remote 
control  for  tractors  also  contributes  to  the  solution  of  this  problem. 

Many  from  among  the  parameters,  indicators  and  technical  charac¬ 
teristics  cited  above  cannot  be  referred  either  to  dimensional  series 
of  machines  and  equipment  or  to  parametric  standards  for  these  objects 
of  production,  since  they  characterize  technical  requirements  to  their 
manufacture  and  acceptance,  l.e.,  to  technical  specifications.  It  has 
been  show  by  the  practice  acquired  in  elaboration  of  dimensional  ser¬ 
ies  (not  within  standardization),  as  well  as  parametric  standards  for 
machines  and  equipment  that  they  do  not  differ  by  the  nomenclature  of 
indicators  Included  In  them.  As  an  example,  vie  can  refer  to  the  dimen¬ 
sional  series  of  trucks  and  passenger  automobiles  and  autobuses  (Table 
14),  elaborated  by  IIAMI  under  the  leadership  of  prof.  A. A.  Llpgart. 

The  nomenclature  of  parameters  Included  in  the  dimensional  series 
of  basic  types  of  automotive  vehicles  and  autobuses  corresponds,  in 


principle,  to  second  order  parametric  standards,  but  their  substantial 
difference  consists  in  the  absence  of  all  the  necessary  modification  in  j 
the  dimensional  series  of  automotive  vehicles  and  autct  res.  It  Is  f 

doubtful,  whether  it  is  necessary  to  standardize  the  piston  diameter  and  j 
travel,  when  simultaneous  standards  exist  for  the  working  volume  and  | 
maximum  capacity  of  engines  being  used,  for  a  specific  rpm  and  maximal 
torque.  J 

We  can  conclude  from  this  example,  that  in  individual  cases,  the 
dimensional  series  can  include  a  large  number  of  Indicators  In  compari-  J 
son  with  the  second  order  parametric  standard. 

TABLE  14  j 

Nomenclature  of  Parameters  Provided  for  by  Dimen-  j 

sional  Series  for  Automotive  Vehicles  and  Autobuses 
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Note.  In  this  and  subsequent  tables  the  symbol  X 
denotes  the  machines  to  which  the  standardized 
parameters  and  characteristics  pertain. 
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l)  Parameters;  2)  automotive  vehicles;  3)  autobuses;  4)  trucks;  5)  pas¬ 
senger  cars;  6)  type  of  vehicle;  7)  carrying  capacity  over  dirt  and 
paved  roads;  8)  number  of  spaces,  including  the  driver’s  space;  9)  num¬ 
ber  of  seating  spaces  (not  including  the  ticket  seller’s  and  driver *s 
spaces)  and  the  total  number  of  spaces;  10)  arrangement  of  seats;  11 ) 
number  of  wheels,  of  them  driving  [wheels];  12)  size  in  inches  and  the 
number  of  tires;  13)  net  weight  including  equipment  with  standard  load 
platform,  nor  more  than;  14)  net  dry  weight;  15)  maximum  total  weight; 
16)  type  of  engine;  17)  maximal  engine  output  at  nominal  rpm;  18)  num¬ 
ber  of  cylinders,  piston  diameter  and  travel;  19)  working  volume  of  the 
engine;  20)  maximal  engine  torque;  21)  routine  fuel  consumption  per  100 
kilometers  traveled  with  full  load  over  a  paved  road,  not  more  than; 

22)  maximal  speed  at  full  load  traveling  over  a  paved  road,  not  less 
than;  23)  specific  rating  of  vehicle  In  HP  per  one  ton  of  total  weight. 


The  basic  difference  between  dimensional  series  and  parametric 
standards  thus  consists  of  not  their  content  and  the  completeness  of 
the  nomenclature  of  included  indicators  and  other  technical  character¬ 
istics,  the  basic,  principal  difference  is  in  the  degree  to  which  they 
are  mandatory. 

2.  THE  OPTIMAL  CONTENT  OF  PARAMETRIC  STANDARDS  FOR  MACHINES  AND  EQUIP¬ 
MENT 

A  large  number  of  parametric  standards  for  machines  and  equipment 
Is  in  existence  at  the  present  time.  Their  contents  differ  by  the  no¬ 
menclature  of  parameters  provided  In  them  and  the  general  arrangement, 
which  follows  from  the  following  factors;  1)  the  fact  that  their  elab¬ 
oration  is  based  on  different  principles  and  2)  the  Influence  of  the 
different  views  of  their  authors  with  respect  to  content,  purpose 
served  and  stability. 

Analysis  of  many  parametric-  standards  makes  it  possible  to  make 
several  characteristic  conclusions,  of  general  methodological  interest. 

1.  The  content  of  parametric  standards  can  be  considered  to  be  op¬ 
timal  if,  alongside  with  the  necessary  number  of  stable  parameters, 
they  also  provide  for  such  parameters  and  characteristics  which  direct¬ 
ly  (or  indireccly)  reflect  contemporary  scientific  and  technological 
achievements.  Nonconformance  with  this  requirement  results  in  the  ap- 
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pearance  of  standards  according  to  which  any  machine  (or  piece  of  equip¬ 
ment),  manufactured  in  full  conformance  with  this  low -quality  standard  | 
will  be  either  very  progressive,  average  or  mediocre.  | 

For  example,  parametric  standards  for  metal-cutting  machine-tools, 
as  a  rule,  provide  for  limiting  dimensions  of  machined  blanks,  diameter 
of  the  spindle  hole,  dimensions  of  the  working  surfaces  of  tables,  dls-  ♦> 

placement  of  working  elements,  the  spindle  rpm,  faceplate  diameter,  etc.  f 
The  weight  without  electrical  equipment  and  accessories  (or  with  stand¬ 
ard  accessories)  is  given  for  certain  types  and  standard  sizes  of  ma¬ 
chine-tools.  The  driving  mechanism  rating  (for  example,  of  an  automatic 

I 

machine-tool)  is  provided  for  only  in  single  cases.  With  small  excep- 

i 

tlons,  these  are  very  stable  parameters,  which  are  revised  very  inf re - 

f 

quently,  sometimes  every  10-15  years. 

The  standardization  of  the  weight  of  the  overwhelming  majority  of 
machine-tool  types  has  met  and  is  meeting  with  objections  by  the  Experi¬ 
mental  Scientific  Research  Institute  of  Machine-Tools  (ENIMS),  which 
assumes  that  this  is  an  unstable  parameter  depending  on  the  design  of 
the  machine-tool.  We  can  note  that  certain  domestically  produced  ma¬ 
chines  are  on  the  average  30-4o£  heavier  than  similar  foreign  makes 

[191- 

The  weight  of  machines  is  greatly  increased  by  the  use  of  a  large 
number  of  cast  components.  The  consumption  of  iron,  steel  and  nonfer- 
rous  castings  per  ton  of  rolled  stock  used  comprises:  3^5  kg  at  USSR 
machine-building  plants  and  207  kg  in  the  USA,  or  by  40#  less.  For  ex¬ 
ample,  the  weight  of  cast  components  of  the  LT-56  tractor  was  not  low¬ 
ered,  although  some  of  them  can  be  fabricated  by  stamping  or  from  spe¬ 
cial  rolled  profiles.  The  medical  equipment  plant  of  the  Volgograd  Sov- 
narkhoz  has  manufactured  a  lifting  table  for  the  seriously  ill  which  is  \ 
capable  of  lifting  25-30  tons.  A  large  number  of  castings  used  here  un- 
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necessarily.  All  this  shows  the  expedience  of  including  weight  indica¬ 
tors,  characterizing  the  refinement  of  the  design,  in  the  parametric 


standards . 


2.  In  all  cases  it  is  expedient  to  accompany  standards  for  types 
and  basic  parameters  of  machines  and  equipment  by  standards  of  techni¬ 
cal  requirements.  These  can  be  standards  of  technical  requirements  for 
the  creation  of  integrated  groups  of  jointly  operating  machines  or  of 
machines  of  different  functional  intent  assembled  from  common  (unified) 
assemblies.  These  can  also  be  standards  of  technical  requirements  to 
the  manufacture  of  machines,  which  give  a  description  of  all  measures 
which  ensure  correspondence  of  the  machine  and  equipment  designs  to  the 
present  time  level  of  science  and  technology. 

3.  The  mandatory  form  of  state  standards  in  a  number  of  cases 
slows  dotvn  the  development  of  parametric  standardization.  It  does  not 
promote  a  bolder  and  more  effective  development  of  standardization  In 
the  interest  of  ensuring  progress  of  the  domestic  Industry.  In  the 
first  postwar  years  Individual  standards  were  approved  by  a  specific 
period  as  recommended  [rather  than  mandatory);  but  very  soon  this  form 
was  revoked  without  sufficient  grounds .  The  recommended  form  of  stand¬ 
ards  not  only  denotes  the  fact  that  they  are  not  mandatory,  but  also 
that  it  is  precisely  these  standards  which  are  recommended  for  adoption. 
Upon  accumulation  of  experience  these  recommended  standards  can  be  re¬ 
fined  somewhat  and  become  mandatory. 

The  VNIIX  has  performed  methodological  work  In  the  field  of  es¬ 
tablishing  the  optimal  content  of  parametric  standards  for  machines  and 
equipment,  oaking  the  degree  to  which  they  are  mandatory  into  account, 
on  the  basis  of  correlation  of  experience  accumulated  by  a  number  of 
machine-building  branches. 

Tables  15-19  present  examples  of  nomenclatures  and  dimensions  of 
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TABLE  15 

Parameters  of  Milling  Machines  and  Shapers 
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l)  Parameters;  2)  units  of  measurement;  3)  milling  machines;  4)  shapers; 
5)  knee-type;  6)  plano-mllling  machines;  f)  shapers;  8)  planers;  9) 
maximum  ram  stroke;  10)  dimensions  of  the  tabled  working  surface:;  11) 
width  and  length;  12)  table  traverse;  13)  longitudinal  and  transverse; 
14)  greatest  distance  from  the  bearing  surface  of  the  tool  to  the  bed 
plate,  not  less  than;  15)  largest  dimensions  of  blanks  taken:  16)  width 
and  height;  17)  greatest  distance  between  the  table *s  upper  surface  and 
the  ram,  not  less  than;  18)  greatest  feed;  19)  greatest  horizontal  dis¬ 
placement  of  table,  not  less  than;  20}  dimensions  of  the  spindle  end; 

21)  greatest  tool  cross  section;  22)  largest  amount  of  ram  or  table 
strokes  per  minute,  not  less  than;  23)  highest  ram  speed  (for  machine- 
tools  with  a  hydraulic  drive),  not  less  than;  24)  greatest  distance 
from  the  surface  of  the  table  to  the  spindle  axis  (for  the  horizontal 
version  machine-tools)  and  to  the  end  of  the  spindle  (for  the  vertical 
version  machine-tools);  25)  weight  of  machine-tool,  not  more  than;  26) 
mm;  27)  mm/min;  28)  gauge;  29)  kg. 
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TABLE  16 

Parameters  of  Turret  Lathes 
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1)  Parameters;  2)  units  of  measurement;  3)  standard  version;  4)  heavy- 
duty  version;  5)  greatest  diameter  of  machined  blank  (overall  height):; 
6)  with  the  support  either  stationary  or  placed  close  to  the  chuck;  f) 
mm;  8)  with  the  portal  drawn  back;  9)  chuck  diameter:;  10)  of  one  or 
external  (in  the  case  of  two  chucks);  11)  internal;  12)  greatest  height 
of  blanks  taken  in  excess  of  the  chuck  height;  13)  greatest  weight  of 
blanks  taken  (not  less  than):;  14)  total;  15)  tons;  16)  including  by 
the  external  chuck;  17)  highest  chuck  rpm,  not  less  than;  18)  weight  of 
machine-tool,  not  more  than;  19)  kg. 

TABLE  17 

Parameters  of  Surface -Grinding  Machines 
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TABLE  17  CONT* 
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1)  Parametei'&j  2)  units  of  measurements;  3)  machine-tools  with  a  round 
table;  k)  machine-tools  with  a  rectangular  table;  3)  with  a  horizontal 
spindle;  6)  with  a  vertical  spindle;  7)  table  diameter;  8)  mm;  9)  di¬ 
mensions  of  the  table  *s  working  surface;  10)  width  and  length;  11) 
greatest  height  of  blank  taken  (for  greatest  grinding  wheel  diameter); 
12)  greatest  dimensions  of  blank  taken;  13)  greatest  diameter  of  grind¬ 
ing  wheel;  14)  highest  grinding  wheel  rpm;  15)  diameter  of  the  ends  of 
spindles  used  for  mounting  the  grinding  wheel;  16)  gauge;  17)  machine- 
tool  weight,  not  more  than;  18)  kg. 

TABLE  18 


Parameters  of  Gear  Cutting  Machines 
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l)  Parameters;  2)  units  of  measurement;  3)  machine-tools;  4)  for  cut¬ 
ting  of  bevel  gears:  5)  general  purpose  gear  milling;  6)  gear  shaping; 
7)  gear  grinding;  8)  greatest  diameter  of  gears  being  cut,  not  les3 
than;  9)  mm;  10)  greatest  tooth  height  of  gears  being  cut,  not  less 
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than;  11)  greatest  width  of  gears  being  cut;  12)  greatest  module,  not 
less  than;  13)  nominal  diameter  of  cutting  heads;  14)  greatest  number 
of  complete  traverses  per  minute;  1?)  greatest  pressure  anrjle  of  gears 
being  cut;  l6)  degrees;  17)  diameter  of  hole  in  the  table  I for  the 
blank  tail),  not  less  than;  1 8)  the  greatest  ppm  of  the  milling  cutter 
or  grinding  wheel,  not  less  than;  19}  dimensions  of  the  Spindle  taper; 
20)  gauge;  21)  greatest  number  of  gear-wheel  cutter  strokes  per  minute, 
not  less  than;  22)  dimensions  of  the  taper  of  centers;  23)  diameter  of 
the  end  of  the  grinding  wheel  mounting  spindle;  24)  weight  of  machine- 
tool,  not  more  than;  23)  kg. 

TABLE  19 

Parameters  of  Jig-Boring  Machine-Tools. 


Mirnitti 

2 

|  3  Cwu  { 

4 

MM- 

s 

cwt—n 

iOnpnna  pafoaeA  ooaepxHocrn  cto.ii  .  6- 
Hanna  pafoae ft  noacpxNOcrn  cro.ii  .  .  g . 

Bennanna  nonepenHoro  aepcMtaieMnn  ctoaa 

10  mm  pacroanofi  raioiKH  .  a  . 

Beananna  aponaunoro  nepeMetuennn  cro.ii 
Kanfoaunec  paccroamte  or  noaeoxxocra 

11  mua  no  ropoa  ttpnutaaMoro  nmnn2e.Tt 

7  MM 

■-  a 

» 

» 

» 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Han&Muaan^eanvou  MpeMematna  leptn* 
naaaaoA  pacmnoA  roaoaxa  nan  rpaaepcu 
Hafioxuuit  aeanaava  nepeneaicHnn  nuuu 
13  aranKA£M  ncptnnaaano*  pactoanoK  ro- 

noun  . . 

■»  jPaccwanne  or  ocn  ninnnae.ix  no  crcAxa 
.  (nun)  .  .  .  *  .  .  n  .  .  . 

Paccroanne  nanny  crofinann  AP.  .  . 

Haasucmee  noaoxeniie  ocn  hhimkam*  ro- 
i  g  pnoNTiauioA  pacToanoA  roaoann  nan  no* 

u  ocpxttOCTuo  croaa . 

HanSoamttc  ancao  ofoporoe  nmnnaean  a 

17  unayry.  ne  nence . 

Boc  crania.  ne  (one . 

18  . 

V  « 

a 

a 

a 

a 

19  ** 

X 

X 

X 

X 

v  X 

X* 

X 

X 

X 

X  ■ 

”  ♦ 

l)  Parameters;  2,  units  of  measurement;  3)  machine-tools;  4)  single- 
frame:  5)  double -frame;  6)  width  of  working  surface  of  the  table;  7) 
mm;  8)  length  of  the  working  surface  of  the  table;  9)  total  transverse 
travel  of  the  table  of  boring  head;  10)  total  longitudinal  travel  of 
the  table;  11)  greatest  distance  from  the  table  surface  to  the  end  of 
the  vertical  spindle;  12)  greatest  travel  of  the  vertical  boring  head 
or  traverse;  13;  greatest  displacement  of  the  spindle  sleeve  of  the 
vertical  boring  head;  14)  distance  from  the  spindle  axis  to  the  frame 
(overhang);  13)  distance  between  frames;  16)  highest  position  of  the 
spindle  axis  of  the  horizontal  boring  head  over  the  table  surface;  17) 
highest  spindle  rpm,  not  less  than;  18)  weight  of  machine-tool,  not 
less  than;  19)  xg* 


parameters  describing  certain  types  of  metal -cutting  machine-tools. 
Their  main  parameters  are  subdivided  into  three  groups: 

1st  group  -  overall  dimensions  of  blanks  machined  in  them; 
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TABLE  20. 

Parameters  of  Hammers 
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1)  Parameters;  2)  units  of  measurement;  3)  hammers;  4)  steam  or  air 
die  forging;  5)  pneumatic  forging;  6)  steam  or  air  forging,  double-ac¬ 
tion;  7)  nominal  weight  of  falling  parts;  8)  tons  or  kg;  9)  effective 
kinetic  energy  of  falling  parts,  for  complete  successive  impacts,  not 
less  than;  10)  kg-m;  11)  same  as  above,  for  a  complete  single  impact, 
not  less  than;  12)  greatest  working  stroke  of  head;  13)  mm;  14)  hammer 
head  Impacts  per  minute;  15)  lowest  dieset  height  without  tail  section; 
16)  fastening  of  dlesets  —  hammer  group  by  GOST  6039-51;  17)  inside  in¬ 
terframe  distance;  18)  distance  from  the  lower  hammer  head  surface  to 
the  lower  edge  of  the  head  bushing;  19)  distance  from  the  head  axis  to 
the  frame;  20)  distance  from  the  lower  hammer  surface  to  the  guides; 

21)  dimensions  of  the  hammer  head  surface;  22)  dimensions  of  the  head 
(from  front  to  back);  23)  size  of  dieset  holder  (from  front  to  back); 
24;  weight  of  hammer  without  anvil  block,  not  more  than;  25)  kg;  26) 
weight  of  anvil  block. 


2nd  group  -  structural  elements  of  the  machine-tools; 

3rd  group  -  specific  characteristics  peculiar  to  individual  types 
of  machine-tools  only. 

Standardization  of  types  and  dimensions  of  press  forging  equip¬ 
ment  must  be  based  on  the  basic  features  of  the  production  process.  The 
characteristic  feature  of  the  majority  of  types  of  this  equipment  is 
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the  obtaining  of  blanks  the  shape  and  dimensions  of  which  differ  sub¬ 
stantially  from  the  original  profile  of  the  material.  From  this  follows 
^  that  the  main  parameter  for  the  majority  of  press  forging  equipment 
types  can  be  the  power  characteristic. 

Parameters  of  various  hammers  are  presented  in  Table  20.  Alongside 

* 

with  the  power  characteristic,  of  great  significance  are  linear  parame¬ 
ters,  established  in  order  to  make  it  possible  to  obtain  components  or 
blanks  for  subsequent  machining  or  welding  with  specified  overall  di¬ 
mentions.  The  main  parameter  for  crank  presses,  irrespective  of  their 
design  and  intended  service,  is  the  nominal  force  developed  by  the  work¬ 
ing  element.  The  standards  also  must  give  the  distance  from  the  slide 
to  its  extreme  bottom  position  (slide  to  table  clearance),  for  which 
the  standardized  nominal  force  is  ensured. 

jt  _ 

The  significance  of  the  given  parameter  is  determined  by  the  fact 
that  when  this  clearance  is  excessive  the  design  of  the  driving  mechan- 
ism  becomes  complicated  and  the  weight  and  cost  of  the  press  is  in¬ 
creased.  A  smaller  than  optimal  clearance  lowers  the  quality  of  opera¬ 
tional  characteristics  of  the  press.  The  work  delivered  by  the  press 
per  one  working  stroke  determines  the  feasibility  of  its  use. 

Av.  overly  large  safety  factor  results  in  .excessive  use  of  elec¬ 
tricity,  increasing  the  weight  of  the  press  and  its  cost.  The  shape  and 
size  of  a  blank  are  changed  over  a  specific  length  of  stroke  of  the 
working  element,  and  for  this  reason  crank -type  presses  must  be  desr. 

r  cribed  by  the  ram  stroke.  This  parameter  determines  a  dimension  of  ma¬ 

jor  importance  to  the  designer,  i,e.,  the  crank  radius.  It  Is  also  ne~ 

>  ccssary  to  give  the  required  degree  of  control  over  the  distance  be¬ 

tween  the  table  3nd  the  ram  and  of  the  distance  between  the  table  and 
the  ram  in  its  lower  position. 

The  subjects  of  standardization  for  single -frame  presses  and  open 
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end  slmple-aetion  tilted  presses  are  the  dimensions  of  the  holes  in  the 
table  needed  for  the  passage  of  the  blank.  The  output  of  presses  Is 
described  by  the  number  of  ram  strokes  per  minute.  The  parameter  series 
must  be  Included  in  the  standard  In  order  to  ensure  placement  of  die- 
sets  wit’ i  .specif le  overall  dimensions.  The  progressiveness  of  hydraulic 
presses  is  characterized  by  the  ram  speed.  The  productivity  of  four- 
column  forging  presses  Is  determined  by  the  hammer  head  strokes  per 
minute.  All  these  and  other  necessary  parameters  are  given  in  Table  21, 
which  gives  a  summary  of  the  nomenclature  of  parameters  for  12  differ¬ 
ent  types  of  presses. 

The  nomenclature  of  parameters  of  horizontal  forging  machines  is 
given  in  Table  22  and  of  cold  upsetting  and  trimming  automatic  machines 
in  Table  23. 

The  nomenclature  of  tractor  parameters  included  in  the  parametric 
standard  is  based  on  requirements  put  to  their  operation  under  various 
soil  and  climatic  conditions,  and  also  on  ensuring  the  feasibility  of 
aggregating  with  drawn  ana  tractor-mounted  agricultural  machines  and 
implements  of  various  types.  Taking  Into  account  these  requirements,  we 
must  admit  that  the  pulling  force  delivered  to  the  hook  is  the  main  pa¬ 
rameter.  The  pulling  force  at  the  hook  determines  the  interrelationship 
between  the  above  operational  requirements  and  the  design  execution  of 
the  tractor >  its  assemblies,  subassemblies  and  components,  and  also  of 
the  mounted  and  drawn  agricultural  machines  and  Implements  used  with  it. 

The  capacity  of  a  tractor  actually  utilized  in  the  performance  of 
various  operations  Is  estimated  in  units  of  the  so-called  accounting 
pulling  capacity.  This  indicator  is  officially  established  for  account¬ 
ing  and  planning  purposes. 

The  formula  for  accounting  pulling  capacity  suggested  by  I.I.  Tre- 
psnkov: 
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TABLE  21 

Parameters  of  Presses 
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l)  Parameters;  2)  units  of  measurement j  3)  presses;  4)  crank-driven  die 
forging;  5)  roll-driven  friction  presses;  6)  coining  crank -driven;  7) 
single-crank;  8}  double-crank;  9)  hydraulic;  10)  hydraulic,  four-column, 
forging;  11)  multiposition,  crank -driven  automatic;  12)  single-frame; 

13)  simple -act ion  open  end:  14)  simple-action  closed  end;  15)  double¬ 
action;  16)  simple -action;  17)  double  action;  18)  nominal  force;;  19) 
of  the  press;  20 )  tons;  21)  of  internal  slider;  22)  of  external  slider; 

23)  distance  from  slider  to  its  lowest  limiting  position  (slider  to  ta¬ 
ble  clearance)  for  which  the  nominal  force  delivery  is  ensured;  24)  mm; 

25)  work  delivered  by  the  press  per  one  working  stroke;  26)  kg-m;  27) 
effective  kinetic  energy  of  moving  parts  for  the  longest  stroke,  not 
less  than;  28)  slider  stroke;  29)  stroke  of  the;;  30)  internal  slider; 

31)  external  slider;  32)  slider  strokes  per  minute ,  not  less  than;  33)  | 

slider  speed  not  lower  than;  34)  mm/sec;  35)  on  idle  stroke;  36)  on 
working  stroke;  37)  on  return  stroke;  38)  hammer  head  strokes  per  min¬ 
ute  (on  transverse  motion,  in  mm);  39)  greatest  distance  between  the 
table  and  the  slider  in  lower  or  upper  position  (when  it  is  adjusted 
upward  and  on  longest  stroke);  40)  adjustment  of  the  distance  between 
the  table  and  the  slider;  4l)  greatest  distance  between  the  table  and 
the  moving  crosshead  in  its  upper  position;  42)  dimensions  of  table; 

43)  dimension  of  slider  (or  sliders);  44)  distance  between  frame  beams 
or  columns,  in  the  clear;  45)  dimensions  of  slots  in  the  slider  for 
fastening  of  diesets;  46)  thickness  of  die  cushion  platen;  47)  dimen-  1 
sions  of  the  hole  in  the  table:  48)  distance  from  the  slider  axis  to 
the  press  frame  (overhang);  49)  the  same  as  above  to  the  plane  of  fast¬ 
ening  of  the  table  to  the  frame;,  50)  greatest  distance  between  the  an¬ 
vil  beak  hole  axis  and  the  slider  in  its  lower  position  for  the  longest  § 
travel;  51)  angle  of  Inclination  of  the  press  frame;  52)  degrees;  53) 
ejector  force;  54)  ejector  stro>a;  55)  longest  stroke  of  moving  cross  g 
head;  56)  table  travel,  not  less  than;  57)  greatest  distance  between  | 

the  table  and  the  lowest  edge  of  the  male -die  holder  for  the  lowest  | 

slider  position  and  on  upward  adjustment;  58)  adjustment  of  the  dis-  j 

tance  between  the  table  and  male-die  holder;  59)  distance  between  axes  I 
-Of  male -die  holders;  6l)  weight  of  press  without  electrical  equipment,  ’  § 

not  more  than.  § 


Ar*-C{aA^+(i-a)JV*|.  j 

where  C  is  the  pulling  load  coefficient,  equal  to  O.85  for  wheel  and  I 

0.9  for  crawler  tractors;  a  is  the  tractor  time  utilization  coefficient  g 
when  working  on  a  stubble  field,  equal  to  0.4  for  wheel  and  0.6  for  g 

crawler  tractors;  (1  —  a)  is  the  tractor  time  utilization  coefficient  g 
when  working  on  loose  soil;  N0  is  the  maximal  pulling  capacity  cb- 

u  | 

tained  in  tests  on  a  stubble  field,  1^  Is  the  same  as  above  for  loose  | 

soil.  | 

The  productivity  of  a  tractor  depends  on  its  speed  and  the  width  j 
of  coverage  of  .machines  assigned  to  it.  For  this  reason  great  signifi-  | 
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Parameters  of  Horizontal  Forging  Machines 
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l)  Parameters;  2)  units  of  measurements;  3)  nominal  force;  4)  tons;  5) 
stroke  of  movable  dieset;  6)  mm;  7)  stroke  of  ejector  slider;  8)  stroke 
of  ejector  slider  after  dies  are  closed;  9)  return  stroke  of  ejector 
slider  with  the  dies  closed;  10)  greatest  dimensions  of  dies  (length, 
height,  width);  11)  distance  between  ejector  slide  In  its  extreme  posi¬ 
tion  and  the  dies,  not  less  than;  12)  dimensions  of  the  gap;  13 )  slider 
strokes  per  minute,  not  less  than;  14)  greatest  distance  between  the 
frame  platen  in  Its  lower  position  when  the  ejector  slider  Is  located 
at  the  front;  15)  dimensions  of  spaces  provided  for  fastening  of  die 
blocks;  16)  dimensions  of  spaces  provided  for  fastening  of  male  die 
holders;  17)  weight,  not  more  than;  18)  kg. 

TABLE  23 

Parameters  of  Automatic  Cold  Upsetting  and  Trimming 

Machines 
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l)  Parameters;  2)  units  of  measurements;  3)  automatic;  4)  cold  upset¬ 
ting;  5)  trimming;  6)  largest  a.id  smallest  bar  stock  diameter;  7)  mm; 

8)  longest  and  shortest  product  bar  length;  9)  longest  length  of 
thinned  out  part  of  bar  for  thread  generation;  10)  nominal  slider  force; 
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11)  kg;  12)  distance  from  slider  to  its  limiting  position  (table  to 
slider  clearance),  for  which  the  nominal  force  is  ensured;  13)  work  de¬ 
livered  by  the  machine  per  one  working  stroke;  14)  kg-m;  15)  slider 
strokes  per  minute,  not  less  than;  l&j  dimensions  of  joining  elements 
for  fastening  of  tools;  17)  weight  of  machine,  not  more  than;  18)  tons. 

ficance  is  acquired  by  indicators  characterizing  the  range  of  working 
speeds,  highest  road  speed  and  the  number  of  speeds.  Loss  of  self-pro¬ 
pelling  capacity  by  the  tractor  increases  as  the  wheel  or  crawler  track 
sinks  deeper  into  the  soil.  In  order  to  lower  these  losses  and  to  in¬ 
crease  the  passability  of  the  tractor,  the  area  of  contact  between  the 
wheel  or  crawler  track  and  the  soil  is  increased.  Standardization  of 


the  indicator  characterizing  the  mean  specific  pressure  of  the  wheel 
or  crawler  track  c.n  the  soil  is  expedient  from  the  operational  point  of 
view.  Specific  vertical  clearance  and  the  gauge  should  be  ensured  for  a 
number  of  tractor  executed  operations.  These  dimensions  determine  the 
feasibility  of  utilization  of  the  tractor  under  specific  operational 
conditions. 


Specific  operational  conditions  for  tractors  with  mounted  agricul¬ 
tural  machines  are  a  factir  in  the  desire  to  lower  the  design  weight. 
Limiting  the  weight  has  as  its  purpose  not  only  decreasing  the  metal 
consumption,  but  also  ensuring  the  necessary  interrelationship  between 
the  weight  parameters  and  the  tractor  speed  parameters.  The  weight  in¬ 
dicator  of  a  tractor,  alongside  with  the  design  weight  is  characterized 
by  the  specific  metal  consumption.  The  pulling  capacity  specific  weight, 
i.e.,  the  ratio  of  the  design  weight  of  the  tractor  to  its  pulling  acp- 
acity  (delivered  to  the  hock),  makes  it  possible  to  compare  wheel  and 
crawler-mounted  tractors.  The  purpose  of  standardization  of  weight  pa¬ 
rameters  is  to  ensure  the  manufacture  of  each  tractor  with  the  lowest 
weight  permissible  from  the  engineering  point  of  view.  The  specific 
weight  of  tractors  can  be  lowered  by  Increasing  the  engine  rating  and 
decreasing  the  design  weight  of  the  tractor  up  to  specified  expedient 
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limits.  Standardization  of  the  gauge  is  expedient  for  orchard  and  gar¬ 
den,  cotton  growing  and  furrow  plowing  tractor. i.  The  width  reckoned 
from  external  track  edges  (nor  more  than)  must  he  given  for  general 
purpose  and  vineyard  tractors.  Maximal  and  minimal  gauge  width  are  es¬ 
tablished  for  tractors  with  changeable  gauges.  An  expedient  nomencla¬ 
ture  of  various  purpose  tractor  parameters  is  presented  in  Table  24. 

The  nomenclature  of  construction  and  road-building  machines  is 
chosen  taking  into  account  the  necessity  for  ensuring  the  needed  pro¬ 
ductivity  and  of  the  feasibility  of  operating  these  machines  under  spe¬ 
cific  conditions.  The  tremendous  variety  of  machines  makes  it  Impossi¬ 
ble  to  establish  a  single  parameter  nomenclature  for  them. 

The  nomenclature  of  parameters  for  excavators  used  for  digging  or 
earth  moving  should  determine  their  output.  This  condition  is  satisfied 
by  the  rating  and  capacity  of  the  bucket.  The  bucket  capacity  is  deter¬ 
mined  by  the  moment  capable  of  overturning  the  excavator.  Its  weight 
Is  found  as  a  certain  function  of  the  engine  rating.  Together  with  this 
the  engine  rating  is  related  to  the  lifting  effort  delivered  to  the 
bucket  unit.  For  a  trench  hoe  and  drag  line  working  in  open  pit  mines, 
located  below  the  horizontal  displacement  path  of  the  excavator,  it  is 
necessary  to  know  the  limiting  depth  of  the  face  which  is  characterized 
by  a)  whe  ditch  and  pit  depths  for  the  trench  and  b)  by  digging  depth 
on  side  passes  and  digging  depth  on  end  passes  for  the  drag  line.  Stand 
ardlzatlon  of  excavator  parameters,  regardless  of  the  type  of  working 
equipment,  includes  parameters  determining  the  feasibility  of  utilizing 
the  excavators  under  different  operational  conditions:  dumping  height 
and  radius,  clearance  below  the  rotating  platform,  road  grade  that  can 
be  overcome  when  traveling  on  hard  soil,  specific  pressure  of  wheels  c 
tracks  during  the  excavator’s  motion,  etc.  When  a  trench  hoe  Is  used  It 
Is  necessary  to  give  the  speed  with  which  the  excavator  moves  in  the 


pit.  The  road  speed  is,  in  addition,  specified  for  wheel  excavator^. 


TAuLE  24 
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Notes :  1.  For  tractors  with  changeable  gauge  dimen¬ 
sions  minimal  and  maximal  gauges  are  specified.  2) 

The  term  vertical  clearance  for  orchard  and  garden, 
cotton  growing  and  furrow  plowing  tractors  is  meant 
to  denote  the  clearance  over  the  row  over  a  strip 
of  specified  width.  For  the  other  tractors  the  ver-  1 

tlcal  clearance  is  defined  as  the  smallest  distance 
between  the  lowest  point  of  the  tractor*s  chassis  ? 

when  carrying  its  maximal  operation  weight  to  the 
horizontal  surface  of  the  road. 

l)  Parameters;  2)  units  of  measurements;  3)  service  designation  of 
tractors;  4)  general  purpose;  5)  orchard  and  garden;  6)  vineyard;  7) 
cotton  growing;  8)  furrow  plowing;  9)  forestry;  10)  swamp;  11)  hauling; 
12)  industrial;  18)  nominal  pulling  force;  14)  kg;  15)  accounting  pul¬ 
ling  capacity;  16)  HP;  17)  working  volume  of  engine;  18)  liters;  19) 
range  of  working  speeds  (from  to);  20)  kilometers/hour;  21)  highest 
road  speed,  not  less  than;  22)  number  of  speeds  (working  and  road,  not 
including  very  low  (speeds]),  not  less  than;  23)  number  of  reverse 
speeds,  net  less  than;  24)  mean  specific  pressure  of  wheels  or  tracks 
on  the  soil,  not  more  than;  25)  kg/cm*-;  26)  gauge;  27)  mm;  28)  width 
reckoned  from  external  track  edges,  not  more  than;  29)  vertical  clear¬ 
ance,  not  mere  than;  30)  design  weight  of  the  tractor,  not  more  than; 

31)  kg;  32)  pulling  specific  weight  (design  weight  referred  to  the 
tractor Ss  pulling  capacity),  net  more  than;  33)  kg/HP. 


The  main  parameter  of  a  quarry -type  multibucket  crcssblte,  rail 
excavator  is  the  digging  depth  and  height.  When  the  soil  is  dumped  in  a 
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heap  the  overhang  of  the  dumping  train  from  the  railroad  bed  axis  must 
be  given.  When  loading  onto  transportation  facilities  It  Is  necessary 
to  fix  the  hopper  capacity  which  determines  the  efficiency  with  which 
the  transportation  facilities  are  utilized.  The  feasibility  of  utiliz¬ 
ing  quarry-type  excavators  under  various  conditions  is  determined  from 
the  unloading  height. 

Here  we  present  only  brief  considerations  of  parameters  included 
in  standards  and  describing  the  design  features  and  operational  capa¬ 
bilities  of  excavators.  Tables  25-27  include  parameter  nomenclatures 
which  completely  describe  the  excavators. 

Parameters  of  graders  are  presented  in  Table  28.  The  most  charac¬ 
teristic  feature  of  trailing  graders  is  the  length  and  height  of  the 

o 

moldboard  and  for  elevator  graders  it  is  the  output  in  meters-yhour, 
and  for  self-propelling  graders  it  is  the  engine  rating.  The  greatest 
required  pulling  force  should  be  specified  for  trailing  graders,  which 
determines  the  tractor  type  and  also  the  dimensions  of  the  grader’s 
•subassemblies  and  components.  The -establishing  of  recommended  tractor 
types  has  as  its  purpose  their  most  efficient  aggregating.  The  vertical 
clearance  under  the  moldboard  is  specified  to  ensure  free  passage  of 
the  grader  over  the  locale  when  in  its  hauling  position.  The  vertical 
clearance  under  front  and  back  bridges  should  in  addition  be  specified 
for  self-propelled  graders.  To  ensure  turning  ability  of  self-propelled 
graders  under  working  conditions  the  parameter  nomenclature  also  in¬ 
cludes  the  turning  radius  of  the  external  front  wheel.  The  unloading 
height  and  also  the  elevator  overhang  from  the  external  edge  of  wheels 
(this  is  instrumental  in  Increasing  the  operating  front  width  when  mov¬ 
ing  soil  into  heaps)  should  be  given  for  elevator  graders  loading  onto 
transportation  facilities.  Characteristic  parameters  for  self-propelled 
graders  are  those  determining  the  speed;  pressure  per  unit  knife  length. 


TABLE  25. 

Parameters  of  Single-Bucket  General-Purpose  Excav¬ 
ators 


IbpRMTfU 


AMoUiXOCffc . ...«*• 

.'EmKOCTV  KOOU!*,  M«  MCHCt  ........ 

^noavenMoe  yam*  m*  tooxc  mmum.  tte  ue> 
»  nee .  . . .  .  •  * 

■tt  ctp c.tu  ochoohoA  (homhhxwum)  .  .  . 
■U  area*  co  acrastuMM  ........ 

Js  UlKpKHx  Koorna.  He  wetice  .  ....... 

HaMfiautua*  r/tyCiiH*  kocuhhx  (mc  mcmc*)  . 

y  TO  MC.  tJOHUJCK  . . 

irTo  me,  tm."too*u* . . 

~  HanG<vmia*  atacora  (Me  Meucc): 

5  BffpptCM . 

KCXUMMft . . 

^  HaM&xnuiiHft  pjjixyc  (Me  mcmcc): 

KXUKM*.  ............. 

2a  aurpywn . 

-  iBucota  (no  6xmy  ABynoroA  ctomkn  ium 

-c-  tie  (km . .  ... 

Boot  CTpc.ni  or  ocm  Sjviuieuim  n.ur$opuu 

29P*A«yc  fpamcMini  xoociotoi  vkth.  Me  fo- 
.we . . . 

'OnpoKjtoANTenUfoCTfc . 

JcnpocncT  ooa  nooopoTHofl  nnaT$cpMOM  .  .  . 
SCscpocifc  noAMua  mshSomucto  rpy».  we 
.. ~  Hence  ............... 

3mpcoiaic«ocMtjA  iioavcm  nyTM  npu  Tacpxnt 

yj  rpyMTC.  He  MCHCe  . . 

Cxopocrv  nepcABHJMHtui  »  ufiot  •  npeje- 

* ^TpjIlCOOpTMM CKOpQCTli,  ’.  .*  I  I 

IGBce  a  M  (Me  tocc): 

Htcjcaaawpa  c  pafemui  oCopyAoMHHc* 

Ot  c  *utcphmm . 

yaCAHUH  MC  (BCC.  CfTHCCeKHUM  K  CAHUMUe 

v-  iipowboahtcauioctm).  ue  Cave  .  .  .  . 
JtCpeAssc  yztanoc  amokktcacA  *a 

rpyvT  npM  oepeAMweMiw  SKcxaMvopa, 
m6om . . . 


2 

PUMC? 


r^**rt,l<£^T ’I  a*,,I  *>**• 

Mnittl  I  lila  I  in 


15**  I  -  I  ~ 


$1*V« 
[5  at* 


\6epad 

iQ&tf* 


«/$/« 

hi 

kTIcm* 


X  1  X 


l)  parameters;  2)  unit  of  measurement:  3)  power  shovel;  4)  trench  hoe; 
5)  drag  line;  6)  grader;  7)  rating;  8)  HP;  9)  shovel  capacity,  not  less 
than;  12)  tons;  13)  length  of;  1.4)  main  boom  (nominal):;  15)  mm;  16) 
boom  with  extensions;  17)  shovel  width,  not  less  than;  18)  greatest 
digging  depth  (not  less  than);  19)  the  same  as  above,  of  the  ditch;  20) 
the  same  as  above,  of  the  pit;  21 )  greatest  height  (not  less  than)  of:; 
22)  unloading;  23)  digging;  24)  greatest  radius  (not  less  than)  of:; 

25)  digging;  26)  unloading;  27)  height  (of  the  two-support  frame  or 
cab  body),  not  more  than;  28)  overhang  of  boom  from  the  platform  rota¬ 
tion  axis;  29)  radius  of  rotation  of  the  tail  part,  nob  more  than;  30) 
output;  31)  meters-Vhour;  32)  clearai  ce  under  the  rotating  platform; 

33)  rate  at  which  the  greatest  load  Is  lifted,  not  lower  than;  34)  me- 
ters/min;  35)  road  grade  overcome  over  hard  soil,  not  less  than;  36) 
degrees;  37)  digging  speed  within  limits  [of];  38)  kilometers/hour;  39) 
road  speed,  not  less  than;  40)  weight  in  tons,  (not  more  than)  for:; 

41)  and  excavator  with  working  equipment;  42)  tons;  43)  of  grader  [sic] 
with  material;  44)  specific  weight  (referred  to  unit  output),  not  more 
than;  45)  kg/raeter3/hcur;  46)  mean  specific  pressure  of  wheels  or  tracks 
ort  the  soil  when  the  excavator  in  moving,  not  more  than;  47)  kg/cm2. 
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TABLE  26 

Excavator  Parameters 
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1}  Parameters;  2)  units  of  measurements;  3)  excavators;  4)  stepping; 

5)  with  electric  multimotor  drive;  6)  quarry -type  multibucket  crossbi 
rail;  T)  lifting  force  at  the  bucket  unit;  o)  tons;  9)  product  of  lif 
ing  force  and  the  maximum  digging  radius:  10)  tonometers;  11)  bucket 
capacity,  not  less  than;  12)  meters^;  13)  boom  length,  nominal;  14 )m\; 
13)  greatest  radius  (not  less  than)  of;  16)  mm;  1?)  digging;  18)  un¬ 
loading;  19)  greatest  height  (not  less  than)  of:;  20)  digging;  21)  un¬ 
loading;  22)  digging  height  with  the  quarried  bank  sloping  at  45°.,  nr^ 
less  than;  23)  digging  depth  (not  less  than):;  24)  on  side  digging;  2$) 
on  end  digging;  26)  for  a  bank  inclination  of  45°J  27)  radius  of  rota¬ 
tion  of  the  tail  section;  28)  clearance  under  rotating  platform;  29) 
road  grade  overcome  on  hard  soil  (not  less  than);  30)  degrees;  31) 
speed  when  digging,  not  less  than;  32)  kiloraeters/hour;  33)  hppper  cap¬ 
acity,  not  less  than;  34)  output  (not  less  than):;  35)  meters^/hour; 
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36)  when  heaping  with  platform  rotation;  37)  design  (in  a  solid  body; 

38)  mean  specific  pressure  (not  more  than):;  39)  kg/cm2;  4o)  on  the 
soil  when  supported  on  the  frame;  4l)  of  wheels,  tracks  or  skis  on  t'-.e 
soil;  42)  excavator  weight  (not  more  than):;  43;  with  working  equipment, 
not  more  than  without  counterweight  with  hopper;  44)  the  same  with  un¬ 
loading  belt;  45)  specific  weight  (weight  referred  to  unit  output),  not 
inwA  s#  v..ati,  4 v )  kg/me t  er3/hour;  4?)  overhang  of  unloading  belt  from  the 
axis  of  the  railroad  bet  with  the  belt  in  horizontal  position,  not  less 
than;  48)  meters;  49)  nominal  width  of  railroad  tracks. 

TABLE  27. 

Parameters  of  Kulti -Bucket  Ditching  Excavators 


1  lUpurrpM 

- 2 - 

. : 

*44 

6m 

mi *  9 
11 

«/7 fcM*lP 

yi 

JM  20 

*  22 

‘  Paficwa*  cxopocTW  AiucKCttHi  Kanwoua*  w  Mait&uuuaa  ...... 

Tpaucnopriux  cxopociv  MitweMMua*  *  naMfiaauuaa  .10.  ...... 

Mhc-to  ocopocTfft:  12 

-KoeiuoooA  uefltt  (poropi).  onixmon  yctpoOcTM.  ptOontn  XQM, 

tjoMCflO'rTMoro  *©i»  ................... 

VattHoe  AaiwMue  awoto  re.-* A  *a  rpyar  •  i  (W*  naioxeHiui 
tlpeoao-vtucMufi  iioimm  lyin  •  pa&ne  m  i-.oxmut  »  Kocoropax  16 
IJjpcoaavnaottiA  iruMK  oym  ni  tpaNcnopTMOM  toxf  M  noxhoux 
1  ni  tnrpfpoii  .  .  .  .  . 

la&ptmi  •  lUHcaopTRin  aaiaKeMNN  (xarn,  umomiu.  aucon)  10  • 
Bee.  nr  Cow21  .  . . . . .  . 

I)  Parameters;  2)  units  of  measurement;  3)  engine  rating;  4)  HP;  5) 
ditch  depth;  6)  meters;  7)  ditch  width:  8)  moving  speed  while  working 
lowest  and  highest;  9)  meters/hour;  10)  road  speed  lowest  and  highest; 

II)  kilometers/hour;  12)  number  of  speeds  of  the:;  13)  bucket  chain 
(rotor),  unloading  device,  working  speed,  road  speed;  14)  specific 
pressure  of  wheels  or  tracks  on  the  soil  in  operating  position;  15) 
kg/cm”;  16)  road  grade  overcome  when  working  on  slopes  and  inclines; 

17)  degrees;  18)  road  grade  overcome  vrhen  transporting  itself  on  slopes  j 
and  inclines;  19)  overall  dimensions  in  traveling  position  (length, 
width,  height);  20)  mm;  21)  weight,  not  more  than;  22)  tons. 

axle  arrangement,  etc.  j 

The  parametric  series  for  bulldozers  (Table  29)  has  its  peculiar-  j 

ities:  these  are  mounted-type  machines,  aggregated  with  wheel  or  track  J 

tractors.  For  this  reason  the  parameters  of  the  mounted  units  are  deter*f 

mined  from  relationship  with  the  tractor  engine  capacity,  which  is  the  i 

main  parameter  of  a  bulldozer.  l 

The  required  productivity  of  a  bulldozer  is  characterized  by  the 

amount  of  soil  or  other  materials  it  displaces  per  unit  time,  which  is  j 
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determined  by  the  length  anc  height  of  the  scoop  and  its  penetration 
below  the  level  of  the  bearing  surface  of  the  tracks.  The  height  to 
which  the  scoop  can  be  lifted  determines  conditions  necessary  for  fell¬ 
ing  of  trees  by  the  bulldozer. 

The  choice  of  the  main  parameters  of  road  surfacing  rollers  is 
predetermined  by  the  method  by  whicy  they  are  moved  (Table  30).  The 
roll  dimensions  are  characteristic  for  trailing  rollers  and  the  engine 
rating  is  the  characteristic  for  self-propelled  rollers.  For  a  given 
operational  speed  these  parameters  determine  the  productivity  of  the 
rollers.  A  second  parameter  is  the  weight  of  the  rollers,  which  is  de¬ 
termined  on  the  basis  of  the  required  packing  of  road  foundations  and 
surfaces.  The  roll  weight  is  also  related  to  the.  linear  specific  pres¬ 
sure  per  1  cm  of  its  width.  For  pneumatic  semitrailing  rollers,  aggre¬ 
gated  with  tractors,  the  highest  load  on  roller  axle  is  specified  along¬ 
side  with  the  roll  weight.  To  ensure  design  refinement  of  the  standard¬ 
ized  rollers  their  weight  is  given  with  and  without  ballast.  The  prod¬ 
uctivity  of  self-propelled  rollers  determines  their  working  and  road 
speeds.  The  operational  conditions  are  determined  by  the  turning  radius, 
overlapping  of  the  roll  trail  on  each  side  and  other  indicators. 

Parameters  of  gravel  washers  and  gravel  washer-sorters  are  given 

in  Table  31*  Their  parameter  nomenclature  takes  into  account  their  de¬ 
sign  features  and  productivity.  The  parameter  nomenclature  for  piston- 

type  cement  pumps  is  constructed  in  a  similar  manner  (Table  32). 

The  tables  which  we  presented  characterize  the  optimal  content  of 
parametric  standards  for  many  kinds  of  machines  of  various  character, 
differing  by  their  design  and  utilization  conditions.  But  all  of  them 
are  constructed  on  the  basis  of  certain  main  parameters  and  Include 
that  minimum  of  technical  indicators  which  is  necessary  and  at  the  same 
time  sufficient  for  determining  the  characteristic  of  the  machine  or 
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TABLE  28 

Parameters  of  Graders 
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5. 

i 

l)  Parameters}  2)  units  of  measurement;  3)  graders;  4)  self-propelling;  I 
5)  trailing;  6)  trailing  elevator  graders;  7)  engine  rating;  8)  HP;  9} 
pressure  per  unit  knife  length,  not  less  than;  10)  kg/meter;  11)  length  § 
of  moldboard  with  and  without  extension;  12)  mm;  13)  moldboard  height 
(with  knives),  not  less  than;  14)  output  on  continuous  operation,  not  I 

less  than;  15)  meters-^/hour;  16)  limits  within  which  the  angle  of  the  I 

moldboard  knife  can  be  varied;  17 )  degrees;  18)  angle  the  knife  makes  I 
with  the  horizontal  when  leveling  slopes  and  cutting  off  inclines;  19) 
nominal  coverage  angle  when  working  with  the  right  and  left  knife  edge;  i 
20)  lowering  of  knife  below  the  level,  not  less  than;  21)  distance  of  I 
throw  fromthe  knife fs  cutting  edge;  22)  meters;  23)  greatest  unloading  f 
height  j  24 )i  elevator  from  the  external  edge  of  wheel  on  a  moderate 
grade,  not  less  than;  25)  width  cf  elevator  belt;  26)  elevator  belt  ! 
speed;  27)  meters/sec;  2o)  greatest  pulling  force  required;  29)  kg;  30)  |  j 
diameter  of  plow  disk;  31 /vertical  clearance;  32)  moving  speed;  33)  f 
kilometers/hour;  34)  axle  arrangement;  35)  radius  of  rotation  of  the 
external  front  wheel,  not  more  than;  3 6)  recommended  tractor  types:  37)  f 
pressure  per  unit  knife  length-  "3)  tons/meter;  39)  weight  (design) 
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with  working  equipment,  not  more  than;  40)  kg;  41)  specific  weight,  re¬ 
ferred  to  unit  equipment;  42)  kg/metervhour. 

TABLE  29 

Bulldozer  Parameters 
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I)  Parameters;  2)  unit  of  measurements;  3)  engine  rating;  4)  HP:  5) 
tractor  type;  6)  moving  speed;  7)  kilometers/hour;  8)  scoop  length  with 
and  without  extension;  9)  mm;  10)  scoop  height  with  and  without  lip; 

II)  height  to  which  the  scoop  can  be  raised  over  the  bearing  surface 

of  the  tracks;  12}  penetration  depth  of  scoop  below  the  bearing  surface 
of  the  tracks;  13)  angle  of  rotation  of  the  scoop  in  the  horizontal 
plane;  14)  degrees;  15)  angle  of  inclination  of  the  scoop  in  the  verti¬ 
cal  plane;  16)  weight  of  the  bulldozer  equipment  with  tractor,  not  more 
than;  17)  tons. 


equipment  type.  In  the  majority  of  cases  these  are  stable  indicators 
which  are  rationally  placed  together  with  indicators  requiring  peicdic 
revision,  since  they  influence  the  progressiveness  of  machines  produced 
according  to  these  standards  and  their  quality. 

The  parameter  nomenclature  and  parametric  standards  constructed  on 
their  basis  should  be  revised  in  accordance  with  prescribed  procedures 
every  five  years.  Then  the  IB  SR  state  standards  will  always  conform  to 
the  existing  level  of  world  science  and  technology. 
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TABLE  30 

Parameters  of  Road  Surfacing  Rollers 
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1)  Parameters;  2)  units  of  measurements;  3)  rollers;  4)  self-propelling 
vibrating  with  smooth  rigid  rolls;  5)  self-propelling  static  action 
with  smooth  rigid  rolls;  6)  trailing  smooth  and  cam-type;  7)  engine 
rating;  8)  HP;  9)  design  weight  of  roller;  10)  with  ballast;  11}  tons; 
12)  without  ballast;  13)  number  of  axles;  14)  total  number  of  rolls; 

15)  driving;  16)  guiding;  17)  vibrating;  18)  driven;  19)  roll  diameter; 
20)  mm;  21)  without  cam;  22)wlth  cam;  23)  roll  width;  24)  overlapping 
of  roll  trace  from  each  side,  not  less  than;  25)  packed  width;  26)  spe¬ 
cific  linear  pressure  of  driving  rolls;  27)  kg/cm;  28)  the  same  as 
above  without  and  with  ballast;  29)  moving  speeds;  30)  working;  31) 
kilometers/hour;  32)  road;  33)  turning  radius  for  the  internal  trace, 
net.  more  than;  34)  vibrator  vibrations  per  minute;  35)  greatest  pulling 
force  required  (for  one  and  several  collected  rollers);  36)  kg;  37) 
recommended  tractor  types. 
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TABLE  31 


Parameters  of  Cylindrical  Gravel  Washers  and  Grav¬ 
el  Washer-Sorters 


I  1  1  pJLec*.  Lr££*  i  ! 

1  1  '  13  ft  I 

5npoiOfiOAMT&f!W(OCl>,  MC  MCHCe  .  . 

7?*3wcpu  iHyipcuit*ro  muiiHAp*  (awwerp  m 

*  juilliu)  . ...... 

m*h  6 
mm8 

> 

* 

mf**  12 
turn 

iSm/M'/t 

«  18 

X 

X 

X 

X 

X 

X 

X 

X 

X 

-X 

,  x'> 

X 

X 

+ 

X 

JUitiMC rp  OTOCpCTilft  COpTHpOKMtlUX  ct/umA 
BKyrpeHiiero  h  Bueuinero  uhaiiiiap4  .... 
Majcc*iMa.TwiuA  pawep  xycxce  hcxoahoto  urn- 

LO  pHana  »  Hauti&thtueM  tOMcpcmut . 

06%cmkuA  bcc  itcxoAHoro  MaTvpiiana  11  .  . 
MonjHocTfc  MCKipoABuraTeiu,  Me  fiai ee  23  .  . 
yAMkHuft  sec  (aec,  OTHecewHUM  k  eAffMMue 

npOiUBOAHTCAkMOCTtl)  15 . 

Bee  ties  MexrpooriopyAOMHHX,  Me  6omc  27  . 

1)  Parameters;  2)  units  of  measurement;  3)  gravel  washers;  4)  gravel 
washer-sorters;  5)  output,  not  less  than;  6}  meters-yhour;  7)  dimen¬ 
sions  of  the  internal  cylinder  (diameter  and  length);  8)  mm;  9)  diame¬ 
ters  of  sorting  section  holes  of  the  internal  and  external  cylinder; 

10)  maximal  largest  dimension  of  starting  material  pieces;  II)  specific 
gravity  of  starting  material;  12)  tons/meter3;  13)  rating  of  electric 
motor,  not  more  than;  14)  kwt;  15)  specific  weight  (weight  referred  to 
unit  output);  16)  kg/me ters3/hour;  17)  weight  without  electrical  equip¬ 
ment,  not  more  than;  18)  kg. 


TABLE  32 

Parameters  of  Reciprocating  Cement  Pumps 
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19 

1)  Parameters;  2)  units  of  measurement;  3)  output,  not  less  than;  4) 
metersVhour;  5)  greatest  horizontal  delivery  distance  (for  a  rectilin¬ 
ear  cement  pipeline),  vertical;  6)  meters:  7)  greatest  dimension  of 
gravel  pieces  in  the  cement  mix;  8)  ram;  9)  capacity  of  mixing  hopper; 
10)  meters3;  11)  cylinder  diameter,  not  less  than;  12)  ratine  of  the 
maln  drive  motor;  mixer  motor  and  exciter  motor;  13)  kwt;  14)  cement 
pump  weight  without  the  electric  motor  and  without  supplementary  equip¬ 
ment,  not  more  than;  15)  kg;  16)  cement  pipeline  pipes;  17)  outside  di¬ 
ameter,  not  more  than;  18)  wall  width,  not  more  than;  19)  specific 
weight  (weight  referred  to  unit  output),  not  more  than;  20)  kg/meter-y 
/hour. 
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3.  USE  OF  PREFERENCE  NUMBERS  IN  PARAMETRIC  STANDARDS 

The  nomenclature  of  parameters  Included  in  a  standard  determines 
its  content*  so  to  speak,  in  the  vertical  direction.  In  the  horizontal 
direction  tables  of  dimensional  series  and  parametric  standards  contain 
numerical  values  of  each  parameter  thus  creating  specific  series.  The 
setting  up  of  these  series  is  substantially  facilitated  by  -the  use  of 
.he  preference  numbers  system.  Despite  the  fact  that  the  preference 
numbers  exist  for  a  long  time,  they  are  not  as  yet  used  on  a  sufficient 
scale  In  machine  design.  A  certain  even  negative  attitude  toward  prefer¬ 
ence  numbers  is  making  itself  felt,  which  can  be  due  to  a  number  of 
factors,  namely: 

1.  The  scientific  and  technological  propaganda  of  the  experience 
of  more  extensive  utilization  of  preference  numbers  based  on  geometric 
progression  is  very  weak. 

2.  Geometric  series  in  their  classical  ("pure")  form  do  not  always 
give  the  desired  distribution  of  parameter  values  over  the  entire  ser¬ 
ies  (small  discontinuities  between  adjacent  terms  at  the  beginning  of 
the  parametric  series  and  very  large  discontinuities  at  the  end  of  the 
same  series). 

3.  The  actual  values  of  preference  numbers  In  a  number  of  cases 
are  different  than  usual  rounded  off  numbers.  For  example:  electric  mo¬ 
tor  rating  71*  rather  than  JO  kwt;  lifting  capacity  of  crane  1 6,  rather 
than  15  tons;  load  carrying  capacity  of  truck  6,3 ,  rather  than  7  tens; 
automobile  motor  rating  63,  rather  than  60  HP;  read  clearance  355  rath¬ 
er  than  350  mm,  etc. 

4.  The  true  relationship  of  numerical  values  of  a  series  for  a 
specific  main  parameter,  expressed  in  terms  of  preference  numbers,  with 
other  major  or  auxiliary  parameters  included  in  the  same  parametric 
standard,  has  not  as  yet  been  studied. 
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5#  Economic  substantiation  of  the  advantages  of  one-  geometric  ser¬ 
ies  as  compared  with  another  creates  difficulties  for  th*  designers, 
due  to  the  absence  of  a  reliable  and  convenient  methodology  of  techni- 
co-economlc  calculations  which  do  not  require  collection  of  a  large 
amount  of  starting  data  or  the  setting  up  of  preliminary  net  cost  cal¬ 
culations. 

6.  Undervaluation  of  the  role  played  by  mathematics  in  standard¬ 
ization  processesj  insufficient  participation  of  mathematicians  (with 
university -level  education)  in  standardization  work;  absence  of  invest! 
gation  of  the  field  of  mathematically  substantiated  various  derived  and 
mixed  series. 

7*  Absence,  in  standardization  plans,  of  any  research  efforts  for 
the  creation  of  a  more  refined  preference  numbers  system,  free  of  the 
basic  shortcoming  of  geometric  series  (this  work  was  already  begun  in 
England ) . 

Ail  the  above  factors  Influence  the  scale  on  which  the  existing 
system  of  geometric  series  of  preference  numbers  is  utilized,  despite 
Its  interna clonal  acclaim.  Successful  utilization  of  this  system  re¬ 
quires  finding  and  substantiation  of  derived  and  mixed  series,  elimin¬ 
ating  to  a  certain  degree,  and  in  certain  cases  also  entirely,  the  or¬ 
ganic  shortcoming  of  the  classical  geometric  series. 

Belov/  we  present  short  remarks  on  the  manner  in  which  the  problems 
of  the  use  of  preference  numbers  we re  solved  in  the  elaboration  cf  in¬ 
dividual  existing  parametric  standards  for  machines  and  equipment. 

In  standardizing  parameters  of  stationary  and  marine  diesel  en¬ 
gines  use  was  made  of  series  of  nominal  ratings  of  one  cylinder,  which 
are  different  for  two-cycle  and  four-cycle  engines.  These  series  are 
presented  in  Table  33.  They  are  based  on  numbers  included  in  the  RIO 
series,  but  ratings  of  60,  300,  450  and  600  brake  horsepower  are  based 
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on  the  RIO  series.  Of  the  38  standardized  ratings  of  the  general  seri: 
for  two-cycle  and  four-cycle  diesels  16  values  pertain  to  series  RIO, 
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Series  of  Nominal  Ratings  for  one  Cylinder 
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1)  Type  of  diesel;  2)  diesel  rating  for  one  cylinder  in  brake  horse¬ 
power;  3)  two-cycle;  4)  four-cycle. 


12  values  correspond  to  series  R40,  four  values  are  taken  from  the  sup¬ 
plementary  R80  series  and  the  remaining  six  values  are  not  Included  in 
the  preference  numbers  system.  The  picture  is  the  same  for  individual 
(not  general)  series  of  two-cycle  and  four-cycle  diesel  ratings,  except 
that  about  half  of  the  values  in  each  of  them  corresponds  to  the  RIO 
series.  ‘This  is  primarily  due  to  the  additional  inclusion  in  the  stand¬ 
ard,  during  approval,  of  several  types  of  actually  produced  absolescent 
design  diesel.  This  [design]  inheritance  could  not  but  have  its  effect 
on  the  orderliness  of  the  parametric  series. 

Insignificant  divergences  of  the  ratings  established  by  the  stand¬ 
ard  with  the  closest  values  of  preference  numbers  (300  and  315#  360  and 
355,  3200  and  3150,  1200  and  1250,  4800  and  4750  BHP)  show  that  the 
utilization  of  preference  numbers  is  feasible.  However,  these  individu¬ 
al  corrections  do  not  eliminate  the  basic  shortcoming  of  the  parametric 
series  for  diesels.  The  rating  series  of  the  standard  can  be  revised 
advantageously  and  brought  into  conformance  with  the  RIO  series. 

The  expedience  and  feasibility  of  a  certain  compression  of  the 
parametric  series  for  diesels  can  be  proven  in  the  following  manner. 

The  parametric  standard  pertains  to  low-speed  and  high-speed  four  and 
two-cycle  diesels;  here  the  low-speed  category  pertains  to  engines  with 
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average  piston  speeds  up  to  6.5  meters/sec,  and  the  high-speed  cate¬ 
gory  -  to  engines  with  average  piston  velocity  of  6.5  meters/sec  cr.d  and 
higher.  Parameters  of  diesels  are  presented  in  Table  34. 


(TlAtlTtf  OJl 


Parameters  of  Diesels 
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l)  Parameters;  2)  units  or  measurement;  3)  high-speed;  4)  low-sp-ed;  3) 
two-cycle;  6)  four-cycle;  7)  average  piston  speed,  net  less  than;  8) 
meters/sec;  9)  mean  effective  pressure,  not  lower  than;  10)  kg/err;  11) 
with  supercharging  J.0;  12)  specific  weight  of  diesels  (not  mere  than): 
13)  kg/BHP;  14)  trunk:  13)  cresshead;  16)  up  tc  1000  rpm;  17)  over  1000 
rpm. 

The  general  parameters  for  all  diesels  independent  of  their  speed 
and  the  number  of  cycles,  are  the  specific  fuel  consumption  and  also 
the  cylinder  diameters.  The  specific  fuel  consumption  is  established 
for  diesels  with  up  to  750  rpm  as  not  mere  than  185  grans/BHP-hcur; 
with  750-1500  as  not  more  than  200  grams/BHP-hcur  and  with  15C0  and 
more  rpm  as  not  more  than  220  grams/BH?-hour.  Cylinder  diameters  are 
specified  for  all  diesel  types:  60,  65,  85,  100,  105,  110,  130,  140, 
150,  160,  165,  170,  ISO,  190,  220,  230,  240,  250,  280,  300,  320,  340, 
360,  400,  430,  470,  500,530>  560,  600,  650,  and  700  run.  The  standard 
diesel  ratings  are  increased  by  increasing  the  mean  effective  pressure 
by  supercharging  or  by  increasing  the  standard  rpm  by  15^  or  by  decreas 
lng  them  by  40£  or  even  more  upon  agreement  between  the  consumer  and 
manufacturer. 
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In  addition  to  the  above  parameters  and  characteristics  the  stand¬ 
ard  permits  a  number  of  agreements  and  additions  which  effect  the  stand 
ard  parameters.  Thus,  for  example,  the  mean  effective  pressure  for  two- 
cycle  diesels  with  crankcase  ventilation  should  not  be  less  than  2.7 

p 

kg/cm  and  the  specific  weight  not  higher  than  45  kg/BHP,  Upon  obtain¬ 
ing  the  consent  of  the  consumer  a  number  of  diesel  types  can  be  made  as 
four-cycle,  and  certain  four-cycle  diesels  can  be  produced  with  five, 
seven  or  nine  cylinders.  The  average  pis tor.  speed  for  diesels  (high¬ 
speed)  with  opposed  pistons  should  not’  be  less  than  5-5  meters/sec. 
Lowering  of  the  mean  effective  pressure  by  15#  is  permitted  for  a  num¬ 
ber  of  diesel  types.  The  specific  v/eight  for  high-speed  one  and  two  cy¬ 
linder  diesels  is  taken  as  not  more  than  18  kg/BHP.  It  is  permitted  to 
increase  the  specific  fuel  consumption  for  one  and  two  cylinder  diesels 
by  10#  and  for  diesels  with  prechamber  carburation  —  by  5Jk 

The  principal  shortcoming  of  the  above  parametric  standard  Is  the 
fact  that  the  number  of  diesel  types  and  their  standard  sizes  provided 
for  in  it  is  excessively  large.  The  standard  does  not  conform  with  the 
actual  capacity  of  the  diesel  Industry  and  does  not  promote  concentra¬ 
tion  of  diesel  manufacture  and  more  profound  specialization  of  diesel - 
producing  plants  of  the  USSR.  The  parametric  series  as  a  whole  includes 
only  22  diesel  types,  but  this  is  only  formal.  Practically,  many  more 
types  exist  since  all  the  high-speed  diesels  can  be  four  as  well  a3 
two-cycle.  In  addition,  certain  portions  of  diesels  can  be  manufactured 
as  reversible  and  nonreversible.  Taking  into  account  the  number  of  cy¬ 
linders  the  reversibility  and  cycle  option,  etc.,  the  actual  number  of 
standard  sizes  of  standardized  diesels  can  comprise  189#  and  taking  In¬ 
to  account  production  of  diesels  with  lowered  mean  effective  pressure 
this  number  can  be  about  200. 

The  question  can  be  raised:  Is  It  necessary  for  our  country,  even 
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taking  into  account  future  prospects,  to  have  such  a  number  of  standard 
diesel  sized  and  is  it  possible  to  efficiently  produce  them  at  special- 
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tion  must  be  negative. 

In  order  for  the  parametric  standard  for  diesels  to  stimulate,  to 
the  highest  degree,  the  creation  of  well  equipped  high-productivity 
diesel-producing  plants,  specializing  in  the  output  of  certain  families 
(modifications)  of  diesels,  it  is  necessary  to  elaborate  a  new  parame¬ 
tric  standard,  taking  into  account  the  actual  need  for  diesel  types  for 
the  coming  15-20  years  and  the  feasibility  of  deeper  unification  of 
structural  elements  of  these  engines  on  the  basis  of  the  RIO  series  of 
preference  numbers. 

If  we  turn  to  the  machine-tool  building  field,  then  here  we  have  a 
considerable  number  of  parametric  standards  based  on  the  preference 
numbers  system. 

The  parametric  series  for  multispindle  bar  stock  horizontal  auto¬ 
matic  lathes  Includes  eight  standard  sizes. 

The  series  has  been  constructed  for  the  following  largest  diame¬ 
ters  of  machined  bar  stock:  25,  32,  40,  50,  65,  80,  100  and  125  mm, 
i.e.,  on  the  basis  of  the  RIO  series  ;ith  dimensions  31*5  and  63  round¬ 
ed  off  to  32,  and  6  .  It  is  characteristic  that  the  system  for  the  uni¬ 
fication  of  subassemblies  and  components  used  here  provides  for  in¬ 
creasing  the  bar  stock  diameter  by  one  degree  for  four-spindle  lathes 
4-  comparison  with  the  basic  six-spindle  lathes  for  which  the dinensi on- 
al  series  of  25,  40,  and  65  mm  has  been  assumed,  while  the  dimensional 
series  32,  50  and  80  has  been  assumed  for  four-spindle  autom^i.o-'  lathes 
unified  with  them,  which  increases  the  operational  capabilities  of  the 
latter  (for  tne  same  weight  and  cost). 

The  goal  put  forward  in  creating  the  parametric  series  of  horizon- 
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tc.1  boring  machines  was  to  ensure  optimal  satisfaction  of  the  needs  of 
all  machine  building  branches  for  general  purpose  machine-tools  of  the 
same  type,  created  on  the  basis  of  six  basic  types  of  machine  tools  of 
the  given  parametric  series  by  virtue  of  extensive  unification  of  their 
subassemblies  and  components. 

The  main  parameter  series  for  horizontal  boring  machines  (diame¬ 
ter  of  standard  movable  spindle  65,  90,  125,  160,  220  and  320  mm)  is 
constructed  on  the  basis  of  the  nonstandard  common  ratio  of  the  geome¬ 
tric  pressure  1,  41,  i.e.,  intermediate  for  R5  and  RIO  series.  However, 
the  values  of  main  parameters  are  relatively  close  to  preference  num¬ 
bers  provided  for  by  the  RIO  series.  The  overwhelming  number  of  ma¬ 
chined  components  has  smaller  overall  dimensions  and  these  components 
are  placed  in  the  boring  machine  depending  on  the  diameter  of  its  spin¬ 
dle,  i.e.,  on  the  vibration  resistance  ensured  for  the  given  overhang 
and  hole  diameters  being  bored.  This  also  accounts  for  the  fact  that 
the  basic  parameter  for  boring  machines  is  the  spindle  diameter.  The 
weight  of  boring  machines  can  be  substantially  lowered  by  adapting  re¬ 
inforced  spindles;  this,  for  example,  enables  the  consumer  to  replace 
a  part  of  boring  machines  with  spindle  diameter  of  90  mm  and  vieihing 
12-13  tons  by  boring  machines  with  a  reinforced  80  mm  spindle  (on  the 
basis  of  machines  witn  a  65  mm  standard  spindle)  weighing  6-6.5  tons, 
and  to  replace  a  part  of  machines  with  a  220  mm  spindle,  weighing  about 
100  tons  by  machines  with  a  reinforced  spindle  on  the  basis  of  160  mm 
machines  weighing  30-40  tons. 

The  main  parameter  describing  the  type  range  of  boring  machines 
and  enabling  the  consumer  to  judge  their  production  process  capabili¬ 
ties  is  the  diameter  of  the  movable  spindle.  The  spindle  diameter  ser¬ 
ies  according  to  DIN  63,  80,  100  and  125  mn  corresponds  to  RIO;  the 
series  50,  63,  80,  100,  125,  160,  200,  250  and  320  mm  given  by  Czech- 
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machined  workpiece  and  its  height).  These  limiting  dimensions  to  a  cer¬ 
tain  extent  determine  the  overall  dimensions  of  the  lathes  (distance 
between  supports  and  support  height  for  two-support  and  t-ne  support 
height  for  single -support  lathes).  The  basic  parameters  also  include 
the  chuck  diameter  which  for  the  most  part  corresponds  to  the  RIO  ser¬ 
ies.  The  height  machined  workpieces  are  also  established  according  to 
the  RIO  series.  With  the  purpose  of  making  possible  unification,  the 
height  of  workpieces  has  been  set  identical  for  a  pair  of  adjacent 
lathes. 
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Parametric  Series  of  Forging  Hammers 
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1)  Nominal  weight  of  falling  parts  in  tons;  2)  effective  kinetic  energy 
of  falling  parts  for  complete  successive  impacts  in  kg -meters,  not  less 
than. 

The  parametric  series  of  forging  steam  and  air  hammers  established 
by  the -existing  standard  can  also  be  of  some  interest.  The  derived  ser¬ 
ies  of  nominal  weights  of  falling  parts  was  constructed  on  the  basis  of 
the  RIO  series  with  selection  of  each  second  term  in  ltu  beginning  por¬ 
tion  (l.e. ,  omitting  values  0.8  and  1.25). 

The  para  trie  series  of  horizontal  forging  machines  provides  for 
the  following  nominal  forces:  100,  160,  250,  400,  630,  800,  1000,  1250, 
1600,  2000,  2500,  and  3150  tons.  This  corresponds  to  the  derived  RIO 
series  with  each  second  term  selected  in  the  initial  portion  of  the  pa¬ 
rametric  series.  The  dimensional  series  determining  the  stroke  of  the 
moving  die  is  characterized  by  a  nonordered  series,  close  to  RIO,  but 
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including  several  terms  which  do  not  at  all  correspond  to  preference 
numbers. 

The  picture  for  the  several  stanr. _  for  presses  which  we  have 
analyzed  is  similar. 

The  parametric  aeries  of  twin- crank  closed  double-action  presses 
includes  the  following  nominal  forces  of  the  internal  and  external  slid¬ 
ers:  100,  1.60,  200,  250,  315 ,  400,  500  and  630  tons;  this  is  the  RIO 
with  the  125  term  missing.  The  parametric  series  of  twin-  "ank  open  di¬ 
rect-action  presses  is  40,  63,  100,  160,  200,  250,  315,  400  and  500 
tons;  this  is  the  derived  RIO  series  with  each  second  term  selected  in 
its  initial  portion. 

The  parametric  series  of  sheet -metal  stamping  direct  action  hy¬ 
draulic  presses  with  an  Individual  drive  includes  100,  160,  250,  400, 
63O,  1000,  1600  and  2000  tons;  this  is  a  mixed  series,  where  the  first 
six  terms  correspond  to  the  R5  series  and  the  last  two  are  from  the  RIO 
series.  The  nominal  forces  of  sheet-metal  bending  presses  with  a  hori¬ 
zontal  crank  form  the  series  25,  40,  63,  100,  160,  250,  315,  400  and 
500  tons,  i.e.,  this  is  also  a  mixed  series  having  at  the  beginning  six 
terms  from  the  R5  series  and  at  the  end  three  terms  from  the  RIO  series. 

The  parametric  series  of  straightening  direct  action  hydraulic 
single-frame  presses  with  an  individual  drive  includes  the  nominal  for¬ 
ces  10,  16,  25,  40,  63,  100,  160  and  250  tons;  this  is  the  R5  series. 
Finally,  the  nominal  forces  of  coining  crank -type  presses  form  the  pa¬ 
rametric  series  63,  100,  160,  250,  400,  630,  800,  1000,  1250,  1600, 

2000,  2500  and  3150  tons,  where  the  first  four  terms  are  characteristic 
of  the  R5  series  and  the  remaining  seven  terms  come  from  the  RIO  series, 
i.e.,  in  the  given  case  a  mixed  series  with  preponderance  of  dimensions 
from  the  RIO  series  has  been  standardized. 

The  main  parameter  (nominal  force  for  any  crank  position)  of  closed 


shears  for  cutting  of  blanks  comprises  the  series  40,  63,  100,  360, 

250,  400,  630,  1000,  and  1600  tons,  which  corresponds  to  the  R5  series. 
The  series  of  greatest  dimensions  of  blanks  being  cut  (diameter  of  cir¬ 
cle)  includes:  40,  50,  63,  80,  ICO,  125,  160,  200  and  250  mm:  this  ful¬ 
ly  corresponds  to  the  RIO  series. 

The  parametric  series  of  twin -disk  single -frame  shears  with  in¬ 
clined  blades  is  constructed  on  the  basis  of  the  thickness  of  the  sheet 
being  cut  or  flanging  and  bending  (Table  36).  Here,  the  last  three 
terms  for  the  parameter  descr'i\,  ’tting  pertain  to  the  RIO  series 
and  the  first  five  terms  belong  w  «ne  R5  series;  this  entire  series 
has  been  derived  from  the  RIO  series  by  choosing  each  second  term  at 
the  beginning  of  the  series.  The  parameter  pertaining  to  flanging  and 
bending  has  also  been  based  on  the  derived  RIO  series,  whose  first  half 
was  obtained  by  selecting  each  second  term.  The  values  1.3,  3  and  12 
which  were  also  included  to  not  correspond  tc  preference  numbers. 

The  greatest  diameters  of  wire  processes  by  universal  bent  ir  r.  au¬ 
tomatic  machines  form  the  series:  0.8,  1.2,  3.2,  5,  6.3,  8.  10,  12.5, 
and  16  mm.  This  is  a  derived  RIO  series. 


TABLE  36 

Parametric  Series  of  Shears 
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j  10  1 

12 

"IT 

1)  Sheet  thickness  in  mm;  2)  cutting;  3)flanging 
and  bending. 

Thread  generating  automatic  lathes  with  plane  taps  are  described 
by  parametric  series  for  the  largest  and  smallest  diameters  of  thread 
they  generate  (Table  37 )•  These  series  correspond  to  the  nonordered  de¬ 
rived  RIO  series.  The  parametric  series  for  nut  cold  upsetting  automa¬ 
tic  machines  (greatest  nut  thread  diameters  3,  12,  16,  20  and  27  mm) 
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has  been  constructed  in  an  analogous  manner. 


TABLE  37 

Parametric  Series  of  Thread-Generating  Automatic 
Lathes 


1 

flwner? 

a 

B 

D 

B 

IT' 

20 

12 

16 

B 

25 

^UmmchuumA 

2 

• 

B 

B 

6 

B 

10 

12 

16 

1)  Thread  diameter;  2)  largest,  smallest. 
TABLE  38 

Parametric  Series  of  Cold  Upsetting  Automatic 
Machines 


D 

D 

a 

16 

*«I 

“1 

30 

35 

OjywyaapHue: 

c  ueikHofl  wrpmieA . 

X 

X 

X 

X 

X 

X 

X 

X 

C  PUMMHOM  klTJMUefi . 

X 

x- 

X 

X 

X 

X 

X 

X 

— 

JU yxyaapHue: 

C  UtBWiOM  wnpMtcft  ........ 

X 

X 

X 

X 

X 

X 

X 

X 

C  pSJMMHMt  MTptmefi . 

D 

X 

X 

X 

X 

X 

X 

X 

X 

OtipoKue . 

B 

H 

X 

X 

X 

X 

1)  Automatic  upsetters;  2)  largest  bar  stock  diameter  in  mm;  3)  single¬ 
impact;  4)  with  a  sell,  die;  5)  with  a  split  die;  6)  double -impact;  7) 
trimming. 


Spring  winding  automatic  machines  are  described  by  the  diameters 
of  wire  they  wind:  0.8,  1.6,  2.5,  4,  6.3,  10  and  16  mm;  this  is  the  RIO 
derived  series. 

Parametric  series  of  automatic  cold  upsetters  are  given  in  Table 
38.  All  of  them  correspond  to  derived  series  with  deviations  from  the 
standard  values  of  preference  numbers  (2.6,  6  and  12  mm).  The  largest 
diameters  of  nail  bar  stock  for  automatic  wire  nail  machines  form  the 
series  3.2,  2,  3,  4,  5,  6,  and  8  mm,  which  corresponds  to  the  RIO  de¬ 
rived  senes,  a  portion  of  whose  terms  does  not  correspond  to  the  val¬ 
ues  of  preference  numbers. 
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Gl  -  REC 0M-1ENDATI OIJS  OK  THE  CHOICE  OF  THE  RIO  SERIES  OF  PREFER 

EKCK  NUMBERS 

The  choice  and  substantiation  of  the  expedient  preference  number 
series  R5,  RIO,  R20  or  R40  for  constructing  a  parametric  standard  for 
the  given  machines  or  equipment  involves  at  the  present  time  substan¬ 
tial  difficulties  since  it  requires  complex  and  labor  consuming  econo¬ 
mic  substantiations. 

Above,  as  eanrp  .  ,s  of  the  use  of  preference  numbers  series,  we 
have  considered  certain  existing  parametric  standards  for  various  ma¬ 
chines  and  equipment.  By  their  designs,  functional  Intent,  production 
scales  and  operational  conditions  these  are  different  objects  of  ma¬ 
chine  building,  but  almost  in  all  cases  their  parametric  series  have 
been  coin true ted  either  on  the  basis  of  the  RIO  series  or  Its  deriva¬ 
tive  series ,  or  on  nonordered  series,  but  closest  to  values  of  prefer¬ 
ence  numbers  contained  in  the  RIO  series.  This  creates  a  basis  for  the 
assumption  that  the  RIO  series  (and  its  derivatives)  is  at  the  present 
time  the  most  widely  used  and  expedient  for  constructing  dimensional 
series  and  parametric  standards  for  machines  and  equipment  needed  by 
the  national  economy,  taking  into  account  its  development  prospects. 

But  questions  may  be  raised.  Would  not  the  basing  of  dimensional 
series  and  parametric  standards  on  the  RIO  series  and  its  derivatives 
result  in  a  rapid  loss  of  their  perspectiveness?  Should  we  not,  in  or¬ 
der  to  ensure  considerably  greater  perspectiveness  of  dimensional  ser¬ 
ies  and  parametric  standards,  already  begin  the  use  of  the  R20  series 
(and  its  derivatives),  as  giying  twice  the  number  of  standard  dimen¬ 
sions  for  the  range  of  end  values  of  the  series?  T  c  answer  to  these 
questions  must  be  negative  for  the  following  reason. 

The  experience  acquired  in  the  use  of  parametric  standards  shows 
that  the  almost  exclusive  reason  for  their  revision  was  the  necessity 
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of  extending  the  limits  (range)  of  the  parametric  series.  The  gigantic 
development  of  production  forces  requires  the  adoption  of  increasingly 
more  powerful  and  more  productive  machines,  and  this  effects  the  neces¬ 
sity  for  extending  these  series  in  the  direction  of  increasing  parame¬ 
ter  values.  At  the  same  time  the  instrument -making  and  precision  mech¬ 
anics  field,  which  requires  small-size  equipment,  is  also  expanded,  and 
this:  requires  a  corresponding  expansion  of  series  in  the  direction  of 
decreasing  values  of  main  parameters. 

The  parametric  series  thus  spread  out  their  boundaries  either  in 
one  or  in  both  directions,  but  the  number  of  the  series  will  remain  the 
same.  This  trait  is  characteristic  for  practically  all  branches  of  the 
machine  building  and  can  be  verified  by  the  following  examples.  The  ex¬ 
treme  limits  of  tractor  ratings  are  modified  in  both  directions,  since 
the  need  arises  for  high-power  tractors  for  the  steppe  regions  as  well 
as  for  low-power  tractoxis  for  orchards  and  vineyards.  In  exactly  the 
same  manner  there  is  a  need,  for  small  trucks  and  giant  dump  trucks.  In¬ 
creasingly  higher  outputs  are  required  of earthdigging  machine  ,  along¬ 
side  with  small  machines  for  city  maintenance  work,  etc. 

However,  cases  are  known  when  parametric  standards  have  been  re¬ 
called  for  another  reason,  i.e.,  due  to  an  insufficiently  developed 
type  range  of  ob^eccs  within  the  limits  of  the  end  values  of  the  main 
parameter.  Tb^se  standards  only  provided  for  basic  (general  purpose) 
typ^s  of  objects  and  did  not  provide  expedient  solutions  with  res'  ect 
to  the  development  of  the  typ^  range  of  modifications  (versions). 

Alongside  with  the  increasing  need  for  machines  and  equipment  with 
very  small  and  \’ery  large  typical  sizes,  an  even  greater  need  exists 
for  special  purpose  modifications,  and  this  need  increases  continuously 
as  integrated  mechanization  and  automation  of  production  is  achieved. 

The  use  ox'  special  purpose  machines  and  equipment  is  more  effec- 
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tive  for  ensuring  a  substantial  increase  in  the  productivity  of  labor 
than  the  use  of  intermediate  standard  dizes  of  general-purpose  machines 
and  equipment.  For  this  reason  it  is  more  expedient  *.j  develop  the  type 
range  of  special  purpose  machines  and  equipment  on  the  basis  of  design- 
unified  series  based  on  the  RIO  series,  and  not  be  creating  intermed¬ 
iate  standard  sizes  of  general  purpose  machines  on  the  basis  of  the  R20 
series. 

Subsequent  work  for  creation  of  dimensional  series  for  machines 
and  equipment  and  also  of  parametric  standards  for  many  objects  of  ma¬ 
chine  building  not  yet  subjected  to  standardization  will  make  it  possi¬ 
ble  to  accumulate  a  large  volume  of  material  on  the  actual  use  of  pre¬ 
ference  numbers  series.  But  at  the  present  time  it  is  expedient  to  be 
guided  by  the  RIO  series  and  its  derivatives.  This  will  make  it  possi¬ 
ble  to  considerably  accelerate  the  work  of  design  and  scientific  re¬ 
search  organizations  in  creating  new  equipment  for  all  branches  of  the 
national  economy. 
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Chapter  9 

STANDARDIZATION  OF  QUALITY  REQUIREMENTS 
PUT  TO  MACHINE- BUILDING  PRODUCTS 

The  establishment  of  requirements  with  respect  to  the  quality 
of  machine-building  products  is  one  of  the  basic  and  most  complex 
standardization  problems.  Despite  the  obvious  differences  in  the 
purposes  served  by  Individual  varieties  of  standards,  all  of  them 
are  related  to  the  establishment  of  some  quality  characteristics, 
parameters  and  other  requirements. 

Actually,  parametric  standards  for  a  number  of  types  of  machines 
and  other  products  needed  by  the  national  economy  include  indicators 
which  directly  define  the  operational  qualities  of  the  produced 
machines,  mechanisms,  equipment  and  their  conformance  with  the  pre¬ 
sent  day  level  of  world  technology. 

Standards  of  technical  requirements  are  devoted  entirely  to  the 
problem  of  ensuring  the  output  of  high-quality  goods.  For  this  pur¬ 
pose  they  establish  various  requirements  with  respect  to  the  materials 
used,  heat  reatment  and  casehardening,  surface  finish  quality,  hard¬ 
ness  and  other  properties  of  components,  the  necessary  plating,  re¬ 
quirements  to  final  adjustments,  painting,  etc.  These  standards 
also  establish  requirements  to  assembly,  preservation,  packing,  tr^js- 
portation  and  storage.  Many  of  these  requii  ?ments  and  indicators  are 
very  specific,  but  some  of  them  are  conventional.  The  latter  include, 

for  example,  indicators  establishing  the  guarantee  periods. 
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Interchangeability  standards,  establishing  general  no.'.Tns  for 
ensuring  proper  mating  of  parts  without  additional  manual  adjust¬ 
ments,  also  contain  requirements  for  quality  conformance. 

The  concept  " quality",  as  well  as  certain  other  standardization 
concepts,  has  not  as  yet  been  established. 

1.  GENERAL  PRINCIPLES  FOR  ESTABLISHMENT  OF  QUALITY  INDICATORS 

Several  basic  indicators,  which  to  the  most  Important  extent 
influence  the  quality  and  external  appearance,  the  productivity  of 
labor  in  producing  the  given  type  of  goods  and  the  effectiveness 
with  which  the  equipment  is  used,  can  be  established  for  ^ach  kind 
of  products.  Very  serious  problems  face  the  field  of  systematic  im¬ 
provement  of  quality  of  the  machines  which  in  the  general  form  is 
characterized  by  the  necessity  of  increasing  their  service  life  and 
operational  reliability.  The  requirements  with  respect  to  ensuring 
equal  strength  are  controversial,  although  this  is  a  problem  of  great 
practical  importance,  since  a  not  sufficiently  long  service  life  of 
some  minor  component  requires  partial  dismantling  of  the  machine, 
thus  idling  it.  For  example,  it  is  frequently  necessary  to  dismantle 
tractor  engines  in  order  to  replace  the  rapidly  wearing  piston  rings, 
while  all  other  components  are  still  in  good  operating  condition. 

It  is  assumed  that  of  special  significance  in  the  task  of  in¬ 
creasing  quality  of  machines  are  the  problems  of  improving  the  pre¬ 
cision  of  component  fabrication  and  assembly.  However,  it  is  not 
always  possible  to  improve  the  quality  of  machines  by  Increasing  the 
precision  of  fabrication  of  Individual  components  only.  Each  step 
In  this  direction  should  be  thoroughly  studied  and  justified  in  the 
economic  respect.  Increasing  the  precision  of  components,  as  a  rule, 
involves  increasing  labor  input  for  their  fabrication  and  increased 
production  expenses.  In  each  case,  it  is  necessary  to  make  an  objective 

-  234  - 


economic  estimate  of  the  rationality  of  proposed  solutions  before 
they  are  made  into  lav:  by  technical  documentation; 

For  example,  precision  norms  for  metal-cutting  machine-tools 
are  established  by  state  standards,  but  these  standards  may  not 
contain  rigidity  norms.  As  a  result,  very  precise  and,  therefore, 
very  labor  consuming  machine-tools  may  not  ensure  the  required  pre¬ 
cision  of  work-pieces  machined  on  them.  For  this  reason,  standards 
should  establish  interrelated  precision  and  rigidity  norms. 

Products  quality  indicators  are  included  in  state  standards 
and  in  certain  normal  standards  and  also  in  branch,  plant  and  other 
technical  specifications.  However,  the  methodology  of  standardization 
of  quality  requirements  that  has  been  evolved  has  substantial  short¬ 
comings.  For  example,  the  question  of  choice  of  choice  of  limiting 
norms  and  of  the  range  of  technical  characteristics  and  paramete.  s 
is,  sometimes,  solved  without  sufficient  substantiation  and  without 
use  of  mathematical  methods;  a  disparity  is  observed  between  the  in¬ 
dicators  specified  in  standards  and  those  properties  which  the  pro¬ 
ducts  for  which  the  standards  are  promulgated  actually  possess.  The 
standards  and  normal  standards  do  not,  as  yet,  employ  to  a  sufficient- 
degree  scientifically  substantiated  testing  methods  and  also  do  not 
use  analysis  of  numerical  characteristics  obtained  by  them.  In  a 
number  of  cases,  drafts  of  new  standards  are  examined  and  agreed 
upon  on  an  Improper  basis. 

The  system  that  has  been  evolved  provides  for  the  inclusion  In 
standards  of  a  section  "Technical  Requirements"  (In  a  number  of  cases, 
this  section  is  formulated  as  a  separate  standard),  which  lists  the 
technical  characteristics  of  products  being  standardized  and  their 
numerical  values  pertaining  to  different  product  brands  or  materials 
grades.  Here,  it  Is  usually  pointed  out  that  the  numerical  value  of 
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the  standardized  characteristic  must  be  a)  not  higher  than  a  speci¬ 
fied  value  b)  not  lower  than  this  value  and  c)  in  the  specified  in¬ 
terval  of  values.  Foimulated  in  this  manner,  tables  of  technical 
characteristics  make  the  stabilization  and  differentiation  of  pro¬ 
ducts  by  groups  of  properties  entirely  impossible  in  a  number  if 
cases. 

Production  of  goods  with  unstable,  varying  properties,  lowers 
to  a  considerable  extent  the  effectiveness  of  flow  production  and 
interferes  with  the  normal  operation  of  automatic  lines.  The  insta¬ 
bility  of  materials  properties  in  many  cases  prevents  automation  of 
the  production  process  and  adaption  of  progressive  production  pro¬ 
cesses  in  machine-building  and  instrument-making.  Such  shortcomings 
arise  as  a  result  of  underestimating  the  fact  that  the  property  of 
goods  established  by  the  standards  is  determined  by  the  technical 
characteristic  related  to  this  property,  which  must  also  be  quantita¬ 
tively  estimated.  However,  this  necessary  specification  is  frequently 
found  unachievable.  This  is  due  to  the  fact  that  quantitative  esti¬ 
mates  of  indicators  are  characterized,  as  a  rule,  by  distribution 
curves,  which  circumstance  is  not  always  taken  into  account.  Conse¬ 
quently,  in  order  to  more  correctly  reflect  the  properties  of  mass 
production  in  the  state  standard,  it  is  necessary  to  more  extensively 
utilize  mathematical  statistics  methods. 

Under  particular,  specific,  conditions  it  is  possible  to  arrive 
at  various  solutions,  since  it  is  necessary  to  take  .into  account: 

a)  the  technological  level  achieved  by  the  industry; 

b)  the  degree  to  which  the  relationships  between  technical 
characteristics  of  goods  introduced  into  the  standard  draft  and  their 
actual  properties  has  been  investigated; 

c)  methods  for  determining  the  total  assemblage  of  characteristics 
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d)  availability  of  facilities  and  feasibility  of  subdivision  of 

♦ 

these  ensemblages  into  parts,  etc. 

It  is  in  comparatively  rare  cases  that  the  above  ensemblage  of 
problems  and  their  interrelation  Is  statistically  investigated  In  ela¬ 
boration  of  product  quality  standards.  As  a  result,  indicators  are 
sometimes  established  by  standards  without  being  substantiated  by 
techno-economic  considerations.  Stability  of  standards  and  the  length 
of  time  during  which  they  are  in  force  depends,  to  a  large  extent  on 
the  proper  choice  and  Interrelation  between  parameters  included  in  the 
standard.  All  this  applies  to  normal  standards  as  well. 

The  significance,  on  principle,  of  statistical  methods  Is  not 
limited  to  their  utilization  in  elaboration  of  standard  and  normal 
standard  drafts.  They  also  play  an  important  role  In  solvlrg  problems 
of  stabilization  of  the  progress  of  production  processes  in  putting 
out  standardized  or  normalized  goods,  increasing  the  degree  of  uni¬ 
formity  of  these  goods  and  elimination  of  chance  estimates  of  their 
quality. 

When  estimating  products  quality,  the  applicable  technical  docu¬ 
mentation  Is  frequently  based  not  on  properties  of  the  basic  bulk  of 
the  given  products,  but  on  individual,  sometimes  rarely  encountered 
indicators.  Practically  this  means  that  technical  documentation  directs 
the  production  processes  toward  achievement  of  indicators  located  on 
those  parts  of  distribution  curves  which  are  characterized  by  low  fre¬ 
quency  and  which  are,  more  or  less,  removed  from  the  basic  parameter 
of  the  distribution.  This  method  for  establishing  parameters  inevitably 
results  In  protests  against  standards  and  Is  the  cause  of  frequent 
changes  and  revisions. 

The  utilization  of  the  statistical  mathematical  method  can  pro¬ 
mote  the  solution  of  such  problems  as,  for  example,  the  change  of  pro- 


duct  quality  with  time,  consistent  change  of  product  properties  in  a 
given  direction,  etc. 

Accumulation  of  experience  can  result  in  formation  of  a  scienti¬ 
fically  substantiated  mathematical  standardization  system. 

2.  PROBLEMS  OF  STANDARDIZATION  OF  MATERIALS  AND  BLANKS  QUALITY 

State  standards  provide  for  quality  estimating  methods  according 
to  which  it  is  necessary  to  perform  a  large  number  of  mechanical  tests 
on  a  batch  of  metal  and  which,  in  certain  cases,  require  individual 
testing  of  each  sheet,  which  retards  the  output  of  goods  and  requires 
construction  of  large  warehouses  and  increases  expanses.  Cutting  the 
number  of  tests  in  half  will  save  tremendous  sums  of  money  to  the  USSR 
machine-building  Industry.  In  addition.  Irretrievable  losses  of  material 
In  cutting  out  specimen  for  mechanical  tests  are  very  great. 

According  to  Academicians  A. A.  Blagonravov,  I, I.  Artobolevskiy, 

V.  I.  Dikushin  and  V.S.  Kulebakin,  the  various  machine-building  branches 
employ  over  one  million  OTK/Quality  Control  Department /workers,  whose 
annual  wages  exceed  600  million  rubles.  Testing  methods  are  in  the  ma¬ 
jority  of  cases  established  by  standards,  normal  standards  and  tech¬ 
nical  specifications,  hence  the  task  of  lowering  the  labor  cost  of  qual¬ 
ity  control  pertains  directly  to  standardization.  To  this,  we  should 
add  the  fact  that  technical  specifications  at  the  present  time  are  the 
most  numerous,  varied  and  not  always  coordinated  group  of  technical 
documentation.  Much  depends  on  the  content  of  all  these  technical  speci¬ 
fications  and  requirements,  considerably  more  than  is  usually  assumed. 
Technical  specifications  may  be  the  guides  toward  the  most  progressive 

measures  and,  conversely,  carriers  of  luertla  and  stagnation. 

The  high  rates  at  which  the  production  of  low-alloy  steel  is  In¬ 
creasing  are  due  to  its  substantial  advantages  In  comparison  with  ordi¬ 
nary  brancs  of  carbon  steel  (higher  mechanical  properties,  good  welda¬ 
bility,  easily  worked  by  pressure,  less  corrosion  prone-  he  use  of 
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low-alloy  steel  result?  in  considerable  economy  of  metal.  Components 
fabricated  from  it  have  a  higher  stability  and  operational  reliability 
and,  which  is  most  important,  they  weigh  less,  which  is  of  substantial 
significance  for  many  types  of  machines.  However,  this  kind  of  steel 
is  adapted  slowly  and  this  measure  can  be  greatly  helped  by  stardard- 
ization  providing  for  mandatory  use  of  low-alloy  steel  in  the  appro¬ 
priate  standards  and  normal  standards. 

Extensive  adaption  of  special  rolled  shapes  in  machine-building 
is  one  of  the  effective  means  of  technological  progress.  The  use  of 
special  profiles  in  machine-building  makes  it  possible  to: 

a)  more  successfully  assimilate  many  new  types  of  machines  and 
designs,  lower  the  labor  time  used  in  their  fabrication,  increase  the 
productivity  of  labor,  accelerate  the  production  preparation  cycle,  more 
efficiently  utilize  plant  equipment  and  to  lower  the  net  cost  of  goods; 

b)  increase  the  strength,  reliability  and  service  life  of  machines 
and  equipment  by  decreasing  the  number  of  joints; 

c)  considerable  lower  the  weight  of  machines  and  sharply  decrease 
metal  consumption  by  eliminating  nonproductive  losses  in  the  form  of 
chips,  waste  and  scale; 

d)  decreasing  the  consumption  of  tools,  diesets,  fixtures,  etc. 

The  domestic  machine-building  industry  already  utilizes  hundreds 

of  special  and  periodic  rolled  profiles  [2C],  certain  of  which  are 
standardised.  Further  development  of  technology  and  organization  of 
production  in  machine-building  is  related  to  extending  the  application 
of  special  and  periodic  metal  shapes.  Specialization  of  plants  and  in¬ 
creasing  the  output  of  machines,  makes  it  necessary  to  more  deeply 
treat  the  problem  of  utilization  of  special  rolled  profiles,  including 
profiles,  high-precision  rolled  stock  and  rolled  shapes  with  built-in 
final  adjustments. 
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field  can  be  described  by  the  following  examples.  The  center  sill  of 
a  freight  car  was  previously  made  from  a  No.  30  H-beam  and  universal 
plate  steel.  Now  it  is  produced  from  a  special  2-profile  made  of  steel 
which  has  sharply  decreased  the  labor  input  for  the  fabrication  of  the 
center  sill  with  30  legs  of  steel  saved  per  each  car.  A  considerable 
effect  was  given  by  adapting  a  new  profile  for  the  top  beam  of  a  box¬ 
car  which  replaced  the  previously  used  welded  profile  made  from  two 
equilateral  triangles.  The  metal  saving  effected  by  this  replacement 
comprised  6  kgs  per  car.  The  labor  put  in  for  component  fabrication 
was  lowered  by  83$.  The  use  of  a  continuous  rolled  profile  for  the  gon¬ 
dola  hatch  collar  instead  of  components  previously  produced  by  welding, 
has  given  savings  of  37.8  kgs  of  metal  per  each  car. 

In  the  automobile  industry,  the  fabrication  of  automobile  door 

*  . 

hinges  from  a  special  profile  has  lowered  the  metal  consumption  by  Jj<# 
the  the  labor  input  by  3Q5?,  since  the  heating  and  stamping  operations 
and  trimming  of  the  blank  fins  have  been  eliminated. 

The  adaption  of  a  special  rolled  profile  from  high-speed  steel 
for  attachable  milling  teeth,  makes  it  possible  to  save  up  to  U0&  of 
metal  previously  wasted  in  chips;  as  a  result  of  lowering  the  labor  in¬ 
put  for  fabrication  and  of  the  metal  saving,  the'  total  effectiveness  of 
adapting  this  profile  comprises  more  than  250,000  rubles  annually.. 
Great  savings  can  be  obtained  by  adapting  special  profiles  for  fabri¬ 
cation  of  components  of  plows,  cultivators  and  other  agricultural  ma¬ 
chines. 

The  task  of  standardization  workers  is  to  critically  study  the 
available  standard  and  non-standard  rolled  stock  and  to  elaborate,  on 
the  basis  of  this  study,  together  with  designers  and  production  engi¬ 
neers,  new  standard  assortments  of  rolled  stock  for  mass  uses. 


The  industry  has  assimilated  the  process  for  obtaining  modified 
cast-iron  castings.  This  grade  of  cast-iron  is  intermediate  between 
gray  iron  and  steel  and  by  a  number  of  properties  is  better  than 
wrought  iron;  its  use  decreases  capital  expenditures  for  new  capaci¬ 
ties,  saves  metal  and  decreases  the  weight  of  the  machine.  The  main 

use  for  this  kind  of  iron  is  replacement  of  steel  castings  and  also, 

* 

sometimes,  steel  forgings.  Castings  from  modified  cast-iron  are  cheap¬ 
er  than  steel  castings;  it  can  be  used  for  the  fabrication  of  crank¬ 
shafts,  levers,  gears,  supporting  brackets,  reduction  unit  housings 
for  rolling  mills,  etc.  The  high  wear  resistance  of  modified  cast-iron 
makes  feasible  its  use  in  the  production  of  various  components  which 
have  to  withstand  we ar.  At  the  present  time,  it  is  possible  to  classi¬ 
fy  this  cast-iron  by  brands  and  to  regulate  the  basic,  indicators  of 
mechanical  properties  of  each  of  the  brands.  But  extensive  use  of  modi¬ 
fied  cast-iron  in  the  industry  depends  on  standards  and  normal  standards 
for  machine  components. 

Of  great  technical  and  economic  significance  is  the  standardiza¬ 
tion  of  allowances.  But  the  adaption  of  these  standards  is  not  always 
effe  tive  as  a  result  of  the  fact  that  the  standards  lack  practical 
instructions  relative  to  the  use  of  the  various  precision  groups.  For 
example,  the- standard  for  tolerances,  allowances  and  forging  allowances 
for  stampings  provides  for- three  basic  precision  groups:  low,  average 
and  high.  However,  the  standard  has  no  instructions  on  the  manner  in 
which  they  are  chosen  and  cn  the  conditions  under  which  they  should  be 
used.  As  a  result,  the  plants  frequently  use  excessive  allowances  in 
cases  when  more  precise  work  is  possible. 

The  methodology  presented  in  Reference  [21]  is  based  on  the  as¬ 
sumption  that  the  scattering  of  stamping  errors  is  very  close  to 
Gauss1  normal  distribution.  The  substance  of  this  assumption  consists 
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in  the  fact  that  stamping  defects  which  result  in  formation  of  black 
spots  are  exposed  first.  Then,  their  root  mean  square  deviation  is 
determined  and  the  machining  errors  are  clarified.  The  sums  thus  ob¬ 
tained  are  added  up  on  the  basis  of  the  pro'  lity  theory  and  their 
sum  is  rounded  off  to  the  next  standard  tolerance.  The  values  of  er¬ 
rors  taken  into  account  can  be  obtained  by  actual  measurement  of  not 
less  than  100  forgings  received  by  the  OTK  for  transmission  to  the  ma¬ 
chine  shop.  50  of  them  should  be  produced  by  one  dieset  xn  the  begin¬ 
ning  of  the  stamping  oj  .ations  and  the  remaining  50  when  the  monthly 

batch  has  been  forged.  Defects  due  to  deformation  of  the  stamping  space 

of  horizontal  forging  machines  and  stamping  presses  are  also  deter¬ 
mined  by  measurements  taking  into  account  the  heating  up  of  the  diesets. 

According  to  Reference  [21],  the  feasibility  of  work  with  mini¬ 
mal  tolerances  has  been  checked  by  experiment.  Therefore,  transition 
to  a  higher  precision  group  in  stamping  of  many  blanks  is  fully  prac¬ 
ticable.  The  absence  of  methodical  Instructions  on  the  methods  of 
adaption  of  a  given  standard,  not  only  does  not  promote  its  complete 
adaption  but  is  also  detrimental  to  the  Industry.  The  inclusion  in 
these  standards  of  supplements  with  Instructions  as  tp  the  feasible 
regions  of  application  of  individual  precision  groups  and  methods  of 
conducting  of  the  necessary  preparatory  operations  is  not  only  desi¬ 
rable,  but  absolutely  necessary.  I 

3.  PROBLEMS  OF  STANDARDIZATION  OF  THE  QUALITY  OF  MACHINE  COMPONENTS  § 
AND  SUBASSEMBLIES  I 

The  goal  of  standardization  and  normalization  of  production  pro-  I 
cesses  is  stimulating  the  adaption  of  more  progressive  industrial  pro-  I 
cesses  and  new  methods  of  production  organization,  in  particular,  | 

adaption  of  welding  where  It  has  hot  been  used  before,  or  where  it  Is  j 
used  on  an  unsufficient  scale;  more  extensive  use  of  die- forging  and  ) 
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cold  pressing;  adaption  of  precision  casting!  replacement  of  steel 
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castings  uy  caBt-irunj  auapu.011  ui  various  tunae  ox  cnemxcaiiy  assist¬ 
ed  heat  treatment,  surface  strengthening  of  components,  etc. 

As  an  example  of  this  standardization,  we  can  point  to  the  adap¬ 
tion  of  seam  welding  for  rolling  mill,  high  power  press  and  forging 
machine  beds,  adaption  of  high-strength  modified  cast-iron  for  criti¬ 
cal  machine  components  and  also  use  of  sheet  metal  constructions  in¬ 
stead  of  castings,  steel  plates  instead  of  cast  beds,  etc.  All  this 
can  and  should  be  reflected  in  standards  and  normal  standards  for  ma¬ 
chine  components  and  subassemblies. 

Of  ';reat  practical  importance  is  standardization  of  testing  me¬ 
thods  for  components  and  subassemblies,  including  accelerated  indus¬ 
trial  testing  methods  which  are  a  part  of  the  production  process.  It 
was  established,  for  example,  that  the  most  precise  finishing  of  ma¬ 
ting  surfaces  does  not  always  result  in  their  increased  wear  resist¬ 
ance.  Depending  on  the  conditions  under  which  they  operate,  each  pair 
separately  taken  has  a  corresponding  specified  optimal  surface  rough¬ 
ness  which  changes  In  the  process  of  standard  operation  of  the  machine. 
The  optimal  roughness  can  be  provided  for  in  standards  and  noiroal 
standards. 

Standardization  and  normalization  of  technical  requirements  put 
to  machine  components  and  subassemblies  is  of  tremendous  importance. 

As  an  example  of  this,  we  can  cite  the  series  of  standards  for  fre¬ 
quently  replaced  components  of  automobiles,  trucks,  tractors  and  their 
engines.  Included  among  these  standards,  were  first  QSTs  and  now 
GOSTs  for  crankshafts  and  control  shafts,  connecting  rods,  pistons, 
piston  rings,  piston  pins,  cylinder  sleeves,  valves,  valve  guide  col¬ 
lars,  pushrods.  **  nts,  connecting  rod  bolts  and  nuts,  cylinder 


heads,  gears. 


-  shafts,  split  axles,  etc. 
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The  purpose  for  which  these  standards  are  issued  is  ensuring  the 
necessary  stable  quality  in  mass  producing  interchangeable  spare  parts 
at  specialized  enterprises,  as  well  as  on  centralized  orders  from  dif¬ 
ferent  machine-building  plants.  The  standards  for  spare  parts  also  in¬ 
clude  requirements  put  to  the  production  process.  These  standards  give 
a  positive  answer  to  the  question  whether  it  is  necessary,  in  indivi¬ 
dual  cases,  to  standardize  requirements  put  to  the  production  process. 

The  existing  widespread  opinion  to  the  effect  that  standardiza¬ 
tion  (normalization)  of  the  production  process  can  retard  its  refine¬ 
ment  by  plants,  is  not  substantiated  by  facts.  Conversely,  inclusion 
in  standards  and  normal  standards  of  requirements  to  the  production 
process  obligates  the  plants  to  use  progressive  production  processes 
which  ensure  the  required  quality. 

For  example,  cast  crankshafts  for  automotive  and  tractor  engines 
are  used  for  quite  a  long  time;  standards  and  nonnal  standards  can 
stimulate  their  adaption.  The  cast  crankshaft  is  hollow  and  is  cast 
from  high-strength  cast-iron,  which  should  always  be  pointed  out  in 
the  standard  or  normal  standard.  The  cast  hollow  shaft,  in  comparison 
with  the  ordinary  streel  shaft,  weighs  20-27^  less.  Here,  the  centri¬ 
fugal  forces  arising  during  rotation  are  decreased  considerably  and 
the  load  on  bearings  is  perceptibly  lowered.  All  this  shows  the  desir¬ 
ability  •  of  use  of  cast  shafts.  Should  we  not  forego  thr  veiled  foiro 
of  standardization  and  normalization  of  production  methods  and  use 
standards  and  normal  standards  to  stimulate  the  adaption  of  more  ad¬ 
vanced  production  processes? 

Changing  the  historically  evolved  principle  of  standardization 
of  quality  indicators  of  machine  components  and  an  explicit,  rather 
than  veiled,  standardization  of  production  methods  c.  :r,  give  a  consi¬ 
derable  economic  effect  a i.  'ike  standardization  (noxmallzatlon)  more 
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active,  stimulating  adaption  of  progressive  production  processes. 

A  sharp  Increase  in  the  rate  of  operation  of  all  types  of  ma¬ 
chines  has  resulted  in  systematic  increase  of  requirements  put  to 
the  precision  of  manufacture  of  gear  transmissions,  especially  in 
follower  systems  and  calculating  mechanisms.  The  degree  of  precision 
achieved  in  the  last  15  years  exceeds  several- fold  the  requirements 
put  only  recently  to  machines  and  Instruments.  This  also  should  be 
reflected  in  standards  and  normal  standards.  We  must  point  out  that 
of  very  great  significance  to  the  precision  with  which  machine  and 
instrument  components  are  produced,  is  the  fabrication,  precision  and 
stability  of  cutting  tools.  But  these  problems  are  not  always  given 
the  merited  attention  by  standardization  organs  of  the  tool-building 
industry.  In  the  meantime,  standardization  or  normalization  of  the 
appropriate  parameters  could  have  fundamentally  moved  ahead  the  prac¬ 
tical  solution  of  the  problem  of  Increasing  the  fabrication  precision, 
sturdiness  and  stability  of  cutting- tool  quality. 

Assembly  of  components  exerts  an  Influence  on  the  quality  of  sub- 
assemblies  and  mating  of  subassemblies  and  assemblies  Influences  the 
quality  of  machines  put  out  by  the  industry.  Assembly  of  machines  and 
especially  of  large  and  complex  ones,  is  a  very  critical  process  which 
can  be  successfully  performed  only  by  experienced  foremen  and  workers. 
This  Is  due  to  the  fact  that  assembly  still  frequently  Involves  work¬ 
consuming  and  complex  adjustments  of  components  and  subassemblies  on 
being  placed  in  position.  At  the  present  time,  technology  increasing¬ 
ly  attempts  to  eliminate  this  expensive  and  work- consuming  adjustment 
work  by  adapting  interchangeability. 

The  quality  of  machines  being  produced  can  be  increased  substan-. 
tlally  by  adaption  of  selective  assembly.  Standardization  has  touched 
upon  methodological  bases  of  sel<  stive  assembly  and  the  only  recommend- 
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ed  standard  in  this  field  was  approved  in  1942.  The  process  of  selec¬ 
tive  machine  assembly  can  touch  upon  not  only  the  dimensions  of  ma¬ 
ting  components,  but  also  their  weight,  for  example,  the  weight  of 
the  piston  assembly  components  of  auto- tractor  and  other  engines. 

The  achievement  of  selective  assembly,  in  conjunction  with  manual  la¬ 
bor  is  very  labor- consuming  and  its  automation  is  of  tremendous  tech¬ 
nological  and  economic  significance. 

4.  PROBLEMATIC  QUESTIONS  IN  STANDARDIZING  THE  QUALITY  OP  PRODUCED 
MACHINES  AND  EQUIPMENT 

A  tremendous  number  of  different  machines  and  equipment:  operates 
in  each  of  the  branches  of  our  national  economy.  Their  number  and  type 
range  increase  continuously.  This  situation  faces  us  with  the  Imme¬ 
diate  problem  of  finding  indicators  which  would  objectively  estimate 
the  quality  of  machine,,  mechanisms,  apparatus  and  other  equipment 
being  produced.  Their  ^ductlvity  and  economy  are  of  decisive  signi¬ 
ficance  in  increasing  the  productivity  of  labor. 

Longevity  and  reliability  of  any  machine  can  be  estimated  by  the 
length  of  time  it  Is  operated  without  any  repairs  of,  for  example, 
with  only  current  repairs. 

Repair  of  machines  and  industrial  equipment  comprises  at  the  pre¬ 
sent  time,  a  considerable  portion  of  the  net  cost  of  unit  work.  From 
this,  the  tendency  to  provide  for  the  feasibility  of  performing  re¬ 
pair  operations  in  the  technically  possible  shortest  amount  of  time 
by  aggregation  and  Interchangeability  of  components  and  subassemblies. 

Convenience  in  operation  of  machines  and  equipment  is  estimated 
by  the  conditions  under  which  the  personnel  must  work  and  convenience 
in  servicing  and  repairs  is  estimated  by  the  necessary  time  expendi¬ 
tures. 


The  degree  of  unification  of  subassemblies  and  components  of  the 


given  machine  with  machines  related  to  it,  is  also  an  important  indi¬ 
cator  of  the  quality  of  the  design  accepted  for  production.  This  indi¬ 
cator  characterizes  the  practical  feasibility  of  producing  a  series 
of  different  machines,  or  their  modifications,  with  maximal  use  of 
identical  subassemblies  and  also  of  subassemblies  of  previously  assim¬ 
ilated  designs  which  is  of  considerable  convenience  to  the  consumers, 
i.e.  it  expands  the  type  range  of  machines  and  equipment,  lowers  their 
cost  and  facilitates  repairs  and  also  improves  their  operational  re¬ 
liability. 

The  long-range  features  of  a  machine  design  are  determined  by  the 
feasibility  for  its  further  refinement  without  substantially  changing 
the  production  process. 

The  labor  time  going  into  and  the  net  cost  of  production  belong 
among  the  major  objective  quality  indicators  <>«*  machine  design.  It  Is, 
for  example,  possible  to  assume  a  coefficient  vu.lch  shows  the  relation¬ 
ship  between  the  wages  paid  by  the  plant  to  all  Its  workers  when  pro¬ 
ducing  the  machine  and  the  wages  paid  of  personnel  operating  the  ma¬ 
chine. 

We  can  conclude  from  the  above  short  list  of  indicators,  which 
can  be  used  for  describing  and  evaluating  the  distinguishing  features 
of  machines  and  equipment  being  produced,  that  some  of  them  are  use¬ 
ful  for  standardization  purposes.  Individual  indicators  can  not  only 
give  an  answer  to  the  problem  whether  the  equipment  already  produced 
can  be  evaluated,  but  in  a  number  of  cases  can  be  used  as  a  specific 
assignment  for  the  elaboration  of  new  designs  of  machines,  mechanisms, 
apparatus  and  other  equipment.  A  part  of  these  indicators  is  already 
used  in  elaborating  standard  drafts  for  parameter  series  of  machines 
and  equipment  and  another  part  still  awaits  its  utilization  in  the 
elaboration  of  standard  drafts  establishing  quality  requirements  put 


to  new  prospective  kinds  of  machines  and  equipment. 

This  is  due  to  a  number  of  causes  and  primarily  due  to  the  fact 
that  the  quality  of  a  machine  depends  not  only  on  its  design,  but  al¬ 
so  on  the  quality  of  its  manufacture  and  on  its  conformance  with  ope¬ 
rational  conditions.  However,  the  decisive  quality  indicators  for  ma¬ 
chines  and  equipment  -  service  life  and  operational  reliability  -  still 
present  a  problem.  Their  adaption  by  the  standardization  practice  de¬ 
pends,  to  a  large  extent,  on  the  degree  to  which  the  industry  will  re¬ 
cognize  it  as  necessary.  We  should  also  add  that  problems  of  standard¬ 
ization  of  service  life  and  reliability  indicators  have  not,  as  yet, 
been  elaborated  with  respect  to  methodology. 

The  complexity  of  the  above  problem  is  due  to  the  large  variety 
of  machines  and  other  equipment,  to  the  difference  in  their  design 
solutions  and  to  operational  peculiarities.  The  difference  in  the  life 
of  components  and  subassemblies,  instability  in  the  as- supplied  state 
of  materials  being  used  and  the  methods  by  which  they  have  been  pro¬ 
cessed  is  also  felt.  The  service  life  of  machines  and  equipment  is  in¬ 
fluenced  by  mating  defects  and  carelesness  in  assemblying,  adjustment 
precision,  lubricating  conditions,  servicing  shortcomings,  climate, 
etc.  But  the  complexity  of  the  above  problem  must  not  serve  as  a  basis 
for  avoiding  its  consideration,  as  well  as  for  avoiding  attempts  to 
find  solutions  which  could  give  practically  acceptable  results. 

The  situation  evolved  in  standardization  work  can  be  character¬ 
ized  as  follows.  State  standards  of  technical  requirements  put  to  the 
production  of  individual  machine  components  in  the  overwhelming  number 
of  cases  are  in  total  accord  with  their  purposes;  they  include  suffi¬ 
cient  technical  data  describing  the  quality  of  component  fabrication. 

In  contrast  to  this,  standards  for  machines  as  a  whole  are  not,  as  yet, 
that  specific;  here,  indicators  characterizing  the  reliability  and 
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service  life  of  machines  are  either  entirely  not  included  in  standards 
or  are  represented  by  guarantee  times  only. 

* 

It  has  been  shown  by  analysis  of  the  92  state  standards  for  tech¬ 
nical  requirements  put  to  different  machines,  which  were  considered 
above,  that  they  predominantly  Include  characteristics  of  materials 
used  and  of  mechanical  properties  of  individual  components  and  also 
requirements  put  to  paints,  etc.  Individual  standards,  in  addition, 
provide  for  guarantee  times,  operational  safety  requirements  and  other 
indicators.  All  this  applies  to  the  same  degree  to  agricultural  ma¬ 
chines  [22],  as  well  as  to  other  mass,  large  and  medium  series  pro¬ 
duced  machines. 

Certain  preliminary  work  in  establishing  expedient  contents  of 

« 

state  standards  of  technical  requirements  put  to  machines,  which  Is 
in  the  form  of  a  research  paper,  was  performed  by  the  author  of  this 
book  with  active  participation  of  Candidate  of  Technical  Sciences  R.V. 
Kugel.  The  work  has  shown  that  most  complex  at  the  present  time  Is  the 
choice  and  substantiation  of  criteria  for  estimating  machine  quality 
which  are  suitable  to  standardization.  This  Is  due  to  the  lack  of  gene¬ 
rally  approved  solutions,  or  recommendations,  which  would  satisfy  the 
interests  of  our  entire  national  economy  as  a  whole  and  not  only  pro¬ 
duction  interests.  In  the  process  of  the  above  xuork,  we  have  consider¬ 
ed  a  number  of  problems,  some  of  which  are  illuminated  below. 

The  techno-economic  substance  of  standardization  of  machine  and 
equipment  quality  criteria  consists  in  the  following.  The  total  ex¬ 
penditures  for  capital  and  current  repairs  of  production  facilities  of 
the  national  economy  of  the  USSR  in  1959  comprised  not  less  than  13.5 
milliard  rubles.  In  addition,  considerable  Indirect  losses  are  caused 
by  lowering  the  effectiveness  with  which  machines  and  equipment  are 
operated  due  to  wear  and  repair- induced  idleness  and  also  due  to  the 
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use  of  industrial  production  facilities  for  the  manufacture  of  the  ne¬ 
cessary  spare  parts.  A  part  of  these  expenses  and  losses  could  be  sig¬ 
nificantly  decreased  by  ensuring  longer  service  life  of  machines  and 
equipment,  primarily  of  objects  of  large-series  and  mass  production. 

Technical  characteristics  of  machines  and  equipment  being  produ¬ 
ced  usually  contain  various  indicators  in  addition  to  the  service  life. 
In  those  rare  cases  when  the  state  standards  or  technical  specifica¬ 
tions  give  the  guaranteed  service  life,  it,  with  small  exceptions,  re¬ 
presents  the  convential  limit  of  the  financial  responsibility  of  the 
plant  to  the  consumer  for  defects  overlooked  by  the  quality  control  de¬ 
partment  and  do  not  at  all  characterize  the  actual  reliability  and  ser¬ 
vice  life  of  the  machines. 

The  practice  by  which  the  economic  effect  of  a  machine  design  is 
determined  by  the  production  expenses  only,  without  taking  into  account 
subsequent  operating  costs,  creates  conditions  prerequisite  to  unre¬ 
liable  solutions.  As  a  result,  machine  and  equipment  designs,  as  has 
been  frequently  pointed  out  in  the  press,  which  are  accepted  for  pro¬ 
duction,  result  in  saving  for  the  producing  plant  but  sharply  increase 
the  repair  costs  of  consumers.  As  a  result,  thousands  of  plants,  hun¬ 
dreds  of  thousands  of  workers  and  specialists  are  occupied  by  schedul¬ 
ed  and  nonscheduled  repairs  of  machines  with  insufficient  service  life, 
which  also  results  in  annual  consumption  of  a  tremendous  amount  of 
various  materials. 

It  is  desirable  tc  make  the  service  lives  of  the  machines  proper 
into  objects  of  planning,  by  including  them  In  state  standards  as  bas¬ 
ic  indicators  of  technical  characterization  of  each  new  machines  and 
by  providing  for  their  proper  systematic  revision.  But  the  choice  and 
substantiation  of  a  rational  service  life  of  a  machine  Is  an  extremely 
complex  question  dilch  involves  a  number  of  techno- economic  problems. 
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The  majority  of  these  problems  can  be  solved  with  respect  to  specific 
machines  of  individual  kinds  of  equipment,  taking  into  account  their 
purpose  and  peculiarities.  It  is,  however,  still  possible  to  establish 
a  number  of  general  principal  propositions  as  a  basis  for  standard¬ 
izing  the  service  life  of  machines. 

It  is  generally  known  that  the  design  of  any  machine  is  a  compro¬ 
mise  between  the  designer's  desire  to  ensure  high  operational  quali¬ 
ties  and  the  necessity  to  cut  production  costs,  taking  into  account 
the  actual  capabilities  of  machine-building  at  the  given  stage  of  its 
development.  This  compromise,  on  which  depend  the  techno- economical 
indicators  of  the  future  machine  during  the  m?*‘  years  of  its  use, 
should  be  comprehensively  considered  as  early  as  the  earliest  stage 
of  elaboration  of  the  new  machine,  i.e.  in  elaborating  the  draft  of 
the  state  standard  for  the  parametric  series  of  the  given  machines 
and  then  of  the  engineering  assignment  for  their  simultaneous  design. 

One  of  the  basic  quality  indicators  for  the  future  machine  is 
its  service  life  up  to  the  first  capital  repair  and  the  total  life 
up  to  scraping  (taking  into  account  the  number  of  necessary  capital 
repairs ) . 

A  number  of  considerations  must  be  taken  into  account,  in  choosing 
the  service  life  of  a  machine. 

The  service  life  of  a  machine  until  its  first  capital  repair  is 
determined  by  the  service  life  of  assemblies  and  components.  The  cho¬ 
sen  service  life  Influences,  in  the  designing  stage,  the  dimensions 
of  many  of  the  machine's  components,  the  materials  used  and  the  fabri¬ 
cation  processes.  The  service  life  also  affects  the  production  costs 

which,  unlike  operational  costs  of  the  future  machine,  can  be  calcu- 

% 

lated  precisely. 

The  operational  service  life  of  a  machine,  however,  is  not  infre- 
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quently  not  sufficiently  considered  due  to  the  desire  to  lower  the 
production  net  cost.  When  creating  new  machines,  the  problem  of  re¬ 
storing  them  in  the  future  is  far  removed  in  time,  for  which,  reason 
it  actually  arises  only  after  several  years  have  passed  since  the  ma¬ 
chine  was  first  built  and  is,  in  general,  frequently  underestimated. 

As  a  result,  nonproductive  expenses.  Increasing  every  year,  become 
necessary. 

Repair  of  machines  burdens  heavily  their  users  and  the  state  is 
forced  to  create  a  network  of  repair  enterprises  and  bases.  Here,  di¬ 
rect  and  indirect  losses  attributed  to  insufficient  service  life  of 
the  machine  frequently  exceed  many-fold  the  savings  in  production  costs 
effected  by  building  the  shscrter- lived  variation  of  a  machine.  For 
example,  the  experience  acquired  in  many  years  of  operation  of  ”Pobeda" 
automobiles  shows  that  the  ratio  of  the  cost  of  a  new  automobile  to 
the  cost  of  its  capital  repair  by  a  well-equipped  specialized  plant, 
capable  only  of  performance  of  mass  capital  repair  of  the  given  model 
of  automobiles,  comprised  1:1.56.  The  capital  repair  of  an  automobile 
performed  by  a  specialized  plant  thus  exceeds  by  a  factor  of  1.5  the 
cost  of  a  new  automobile.  Taking  this  into  account,  the  economy  of  a 
machine  design  should  have  been  estimated  by  the  total  cost  of  produc¬ 
tion  and  operation.  Additional  cost  of  production  of  components  and 
subassemblies  with  a  longer  service  life,  as  a  rule,  is  many-fold  low¬ 
er  than  the  cost  of  their  subsequent  restoration  or  of  replacement  of 
components  under  operating  conditions. 

The  optimal  service  life  of  a  machine  which  should  be  included  in 
a  standard  draft  can  be  determined  on  the  basis  of  a  number  of  consi¬ 
derations.  First  of  all,  it  is  desirable  to  establish  the  operating 
conditions  under  which  the  chosen  or  specified  service  life  should  be 
realized.  If  the  machine  operates  under  variable  operating  conditions 
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which  is,  for  example,  characteristic  of  automotive  vehicles,  tractors, 
agricultural  and  other  machines,  then  it  is  necessary  to  use  mathema¬ 
tical  statistics  to  determine  their  typical  operational  conditions. 

The  service  life  which  is  chosen  should  he  ensured  precisely  under 
those  conditions  which  can  be  characterized  and  included  in  the  engi- 
4  neering  assignment  for  design  which  is  achieved  on  the  basis  of  the 

parametric  standard.  Further,  it  is  necessary  to  point  out  the  desir¬ 
able  service  life  on  the  basis  of  consumer  desires  as  well  as  of  the 
experience  acquired  in  operation  of  other  machines  of  the  same  intend¬ 
ed  purpose  in  the  USSR  and  in  foreign  countries. 

The  distinguishing  feature  of  operation  of  machines  produced  by 
large  series  and  mass  production  plants,  is  the  fact  that  they  are 
distributed  in  comparatively  small  numbers  among  a  very  large  number 
of  consumers.  Repairs,  which  due  to  the  above,  are  performed  by  thou¬ 
sands  of  enterprises  all  over  the  country,  usually  results  in  a  gene- 
w  ral  lowering  of  the  quality  of  the  repaired  machines.  Their  service 

life  until  a  new  repair  operation  is  sometimes  substantially  decreas¬ 
ed  in  comparison  with  the  service  life  before  the  first  repair.  For 
example,  the  existing  norms  provide  for  lowering  the  mileage  of  auto¬ 
mobile  assemblies .  sub  Jected  to  capital  repairs  by  20-455$.  Even  in  those 
cases  when  repairs  are  performed  by  specialized  enterprises,  the  average 
mileage  of .  automobiles  with  engines  subjected  to  capital  repairs  is 
found  to  be  by  a  factor  af  1.5-2. 5  lower  than  the  mileage  of  automo- 
f  biles  with  new  engines.  Since  under  these  conditions  the  repair  costs 

comparatively  rapidly  exceed  the  cost  of  a  new  automobile,  suggestions 
j  were  made  that  it  may  be  to  an  advantage  to  accelerate  the  rejection 

of  automobiles  and  to  decrease  the  time  they  are  in  use  before  scrap- 

| 

lng. 

j 

Modem  repair  raethids  are  based  on  interchangeable  spare  parts 
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and  assemblies.  For  this  reason,  the  nomenclature  and  number  of  spare 

£ 

parts  needed  for  restoring  a  machine  after  a  specified  period  in  oper¬ 
ation,  is  one  of  the  criteria  of  the  design  and  production  quality. 

I  * 

As  the  stock  of  machines  increases,  the  efforts  cf  the  industry  will  j 

-  I 

be  increasingly  directed  not  toward  increasing  thi  number  of  machines 

•  f  4 

but  toward  their  restoration.  If  spare  parts  are/produced  at  the  ex¬ 
pense  of  basic  capacities  of  the  industry#  thereafter  several  years 
pass  from  the  time  a  new  model  was  first  produced,  the  further  growth 
of  the  machine  stock  is  slowed  down.  Since  the  need  for  various  spare 
*  does  not  increase  uniformly,  then,  as  time  passes,  an  inevitable  dis¬ 
proportion  is  created  in  the  production  capacities  of  individual  sec¬ 
tions  of  machine-building  enterprises  and  it  becomes  necessary  to 
change  their  structure. 

The  above  leads  to  che  following  conclusions.  The  necessity  of 
the  first  repair  of  a  machine  should  arise  as  late  as  possible  and  the 

j 

number  of  restoring  repairs  during  the  entire  service  life  must  be  lim¬ 
ited.  The  design  of  machine  assemblies  should  provide  for  their  res¬ 
toration  by  the  simplest  means,  without  the  use  of  complex  assembly 
operations.  Here  the  consumption  of  spare  parts  should  be  minimal. 

The  cost  of  machine  repair  and  servicing  are  minimal  when  the  ma¬ 
chine  Is  still  new  and  the  wear  of  components  does  not  affect  its  re¬ 
liability  and  the  volume  of  current  repairs.  Frequently  the  reliabi¬ 
lity  of  a  machine  is  lowered  as  the  parts  wear  out,  since  the  adjust-  j 
nents  are  disturbed  and  the  volume  of  maintenance  repairs  and  the  la-  J 

I 

bor  time  going  into  servicing  are  increased.  The  higher  the  reliabi¬ 
lity  and  the  longer  the  service  life  of  a  machine,  the  slower  does  $ 

this  process  take  place  and  the  slower  do  the  operational  costs  in¬ 
crease. 

One  of  the  factors  which  depend  on  a  long  service  tlife  is  thus 

-  254  - 


not  only  the  value  of  repair  costs,  but  also  the  rate  at  which  they 
increase  as  the  time  during  which  the  machine  is  on  operation  increases. 

In  designing  a  machine  it  is,  consequently,  necessary  to  take 
actual  steps  toward  ensuring  prolonged  preservation  of  its  initial 
properties  which  can  be  subjected  to  specific  regulation  in  standards 
including  standards  of  testing  methods  at  specified  time  intervals. 

3y  Karl  Marx's  definition,  obsolescence  of  a  machine  can  be  of 
two  kinds.  One  of  them  is  due  to  the  appearance  of  machines  serving 
the  same  purpose,  but  costing  less,  which  results  in  lowering  the  book 
value  of  the  previously  acquired  machine  and  is  responsible  for  its 
earlier  replacement.  The  second  kind  of  obsolescence  is  due  to  the 
appearance  of  new,  more  refined  machines,  in  connection  with  which  the 
previously  produced  machine  becomes  obsolete. 

Obsolescence  of  the  first  kind  is  conjunctive  in  character,  but 
It  still  should  be  taken  into  account  in  the  approximate  estimate  of 
rational  times  for  replacement  of  the  given  machines.  The  second  kind 
of  obsolescence  (aging)  takes  place  for  any  machine.  In  conjunction 
with  this,  an  opinion  is  frequently  expressed  to  the  effect  that  it  is 
not  desirable  to  produce  machines  with  long  service  lives,  since  any¬ 
way,  they  will  soon  be  replaced  by  more  refined  versions.  Most  fre¬ 
quently,  this  opinion  only  covers  up  insufficient  activity  of  indus¬ 
trial  workers  in  the  field  of  increasing  the  service  life  of  machines. 

The  literature  gives  a  number  of  formulas  which  are  attempts  to 
mathematically  express  the  relationship  between  a  number  of  factors 
responsible  for  obsolescence.  These  formulas  cannot,  as  yet,  be  used 
for  practical  standardization  purposes.  Analysis  of  the  evolution  of 
machines  of  the  specific  type  under  consideration  in  the  USSR  and  in 
foreign  countries  is,  if  you  like,  the  most  expedient  method.  It  has 
been  shown  by  experience  that  aging  for  the  majority  of  machines  takes 


during  which  the  machine  is  re¬ 


place  after  a  large  number  of  years. 


paired  a  number  of  times.  Aging,  consequently,  can  be  taken  into  ac¬ 
count  when  establishing  the  expedient  total  service  life  of  a  machine 
before  it  is  scraped.  This  service  life  can  be  established  in  the  ba¬ 
sis  of  the  service  life  of  the  machine  up  to  the  first  restoration 
repair  and  of  a  certain  rational  number  of  such  repairs  during  the  en¬ 
tire  time  It  is  in  operation. 

The  number  of  repairs  being  performed  can  be  limited  by  taking 
into  account  their  cost,  labor  input  and  material  consumption  and  al¬ 
so  the  cost  of  a  new  machine.  The  greater  the  cost  of  restoration  re¬ 
pairs  in  comparison  with  the  cost  of  a  new  machine,  the  smaller  should 
be  the  number  of  repairs. 

5.  MACHINE  RELIABILITY  AND  SERVICE  LIFE  INDICATORS 
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The  service  life  of  a  machine  is  directly  characterized  by  the 
length  of  time  during  which  It  Operates  before  the  restoring  repair 
and  until  it  Is  written  off  (scrapped).  Service  life  can  in  more  detail 
be  characterized  by  an  Integrated  group  of  indicators  including:  re¬ 
pair  costs  and  their  volume.  Consumption  of  spare  parts  and  also  a 
number  of  specific  indicators  (for  example,  repair  costs  per  unit  of 
work  performed).  The  system  of  these  Indicators  can  be  further  develop¬ 
ed  for  each  type  of  standardized  machines,  taking  into  account  their 
purposes  and  specific  peculiarities.  At  the  given  stage  of  solution 
of  the  problem,  we  should  still  not  make  the  question  of  standardiza¬ 
tion  of  machine  service  life  more  complex. 

At  the  present  time.  It  Is  expedient  to  limit  the  problems  of 
standardization  to  the  establishing  of  a  machine  and  equipment  serv¬ 
ice  life  Indicator  In  units  most  convenient  for  the  given  type.  For  a 
tractor  these  can  be,  for  example,  hectares  of  conventional  plowing, 
for  an  automotive  vehicle  -  the  number  of  kilometers  traveled,  for  a 


£ 
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stationary  engine  -  the  number  of  hours  In  operation,  for  a  crane  - 
the  number  of  years  in  operation,  for  a  relay  of  another  automatic 
mechanism  -  the  number  of  operations,  etc.  The  service  life  of  ma¬ 
chines  can  also  be  estimated  by  complex  integrated  indicators,  for 
example,  the  service  life  of  a  machine  is  estimated  by  the  value  of 
the  average  service  lives  of  its  components. 

Reliability  and  service  life  of  a  machine  are  different  concepts. 
The  first  is  characterized  by  the  ability  of  a  machine  to  operate  for 
a  long  period  of  time  without  forced  stops  and  downtime.  The  second 
concept,  characterizes  the  length  of  time  in  operation  without  re¬ 
pairs.  But  a  machine  with  satisfactory  service  life  can  be  unreliable, 
if  it  frequently  goes  out  of  order  due  to  different  troubles,  for  ex¬ 
ample,  plugging  up  of  fuel  and  lubricating  systems,  contamination  of 
filters,  nonhermetlcity  of  packings,  disturbance  of  adjustments,  etc. 

If  this  results  in  breaking  or  wear  of  components ,  then  the  machine 
is  no  longer  only  unreliable,  it  also,  has  a  short  service  life. 

t-i'se 

A  problem  of  not  less  importance  to  standardization  is  the  .method*4* 
dology  used  in  checking  for  actual  service  life.  Undoubtedly,  the  re¬ 
sults  of  operation  of  the  machines  by  the  consumer,  or  of  its  tests 
under  operational  conditions  should  be  assumed  to  be  most  reliable. 
However,  obtaining  operational  data  in  many  cases  requires  long  periods 
of  time  measured  in  years,  which  makes  waiting  for  results  of  operation¬ 
al  tests  in  a  volume  sufficient  for  making  a  solution  about  starting 
serial  production  of  a  new  model  impossible.  This  solution  should  be 
based  on  the  results  of  standard  accelerated  tests  of  experimental 
specimens  of  the  machines  on  the  testing  stand,  or  proving  grounds, 
under  conditions  ensuring  relatively  rapid  results. 

The  standard  method  and  regime  of  accelerated  tests  should  be  ba¬ 
sed  cn  information  about  the  operational  regime  of  the  machine;  exces- 


257  - 


slve  amplification  of  the  testing  regime  should  be  avoided  due  to  con¬ 
siderations  presented  In  Reference  [233-  The  necessity,  in  the  majo¬ 
rity  of  cases,  of  using  accelerated  stand  and  testing  grounds  tests 
makes  it  necessary  to  use  appropriate  units  for  measuring  the  service 
lives  of  machines  (assemblies,  components).  The  most  convenient  unit 
of  measurement  is  the  number  of  hours  in  operation  under  a  specified 
regime  or  the  number  of  load  cycles  of  a  specified  Intensity.  After 

operational  experience  has  been  accumulated  and  the  statistical  charao- 

♦ 

ter  of  operational  loads  has  been  refined,  it  Is  possible  to  obtain  co¬ 
efficients  for  conversion  from  the  service  life  achieved  in  accelerat¬ 
ed  tests  and  the  operational  service  life. 

The  reliability  of  a  machine  Is  determined  in  the  process  of  ser¬ 
vice  life  tests  using  the  same  data,  but  performing  separate  estimates 
by  recording  forced  stoppages  and  their  causes.  Here,  we  can  use  the 
spot- checking  method  which  Is  one  Of  the  methods  of  mathematical  sta¬ 
tistics. 

The  operational  service  life  of  a  machine  is  a  function  of  a  con¬ 
siderably  larger  number  of  variable  factors  than  the  service  life  cf 
the  same  machine  under  laboratory  testing  conditions.  The  load  regime 
and  the  service  quality  in  actual  operation  varies  within  wide  limits; 
properties  of  materials  used  during  actual  service  (lubricants,  fuels, 
etc. )  are  also  unstable.  The  quality  of  workpiece  machining,  their  as¬ 
sembly  and  adjustment  are  also  not  constant.  For  example,  a  case  is 
known  whereby  two  plants  have  produced  gear  boxes  from  the  same  work¬ 
ing  drawings.  On  stand  tests,  the  gear  boxes  of  one  plant  operated  un¬ 
til  destruction  five  times  as  long  as  the  boxes  of  the  other  plant. 
According  to  R.V.  Kugel,  the  cause  which  has  been  found  with  difficulty  f 
consisted  In  different  surface  finish  of  gear  teeth.  f 

Data  about  the  range  of  service  II*  as  of  compcnents,  assemblies 
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and  machines,  about  the  distribution  of  their  service  life  and  also 
certain  practical  conclusions  are  presented  in  a  number  of  works  of 
R.V.  Kugel.  In  the  majority  of  cases,  it  is  practically  impossible 
to  preestablish  the  time  which  elapses  before  destruction  of  the  units 
and  to  plan  for  precise  replacement  intervals.  The  basic  problem  there¬ 
fore,  reduces  to  ensuring  a)  high  guaranteed  service  life  of  each  pro¬ 
duced  machine  operating  under  specified  conditions  b)  high  average 
service  life  of  all  machines  c)  high  minimal  service  life,  guaranteed 
by  the  producing  plant,  for  example,  90 $  or  95$  of  machines  produced 
d)  feasibility  of  rapid  and  easy  replacement  of  components  and  assem¬ 
blies  which  went  out  of  order  using  a  revolving  stock  of  interchan¬ 
geable  replacement  parts. 

The  long  guaranteed  service  life  indicator  determines  and  limits 
the  responsibility  of  the  producing  plant  to  each  consumer.  The  ave¬ 
rage  service  life  indicator,  as  a  rule,  is  l  ‘^her  (sometimes  manyfold 
than  the  preceding  indicator  and  determines  the  responsibility  of  the 
plant  to  the  state  and  control  organizations.  A  major  feature  of  this 
indicator  is  the  fact  that  it  Is  established  statistically,  on  the 
basis  of  a  sufficient  amount  of  data  analyzed  by  mataematical  statis¬ 
tics  methods.  The  difference  in  operational  conditions  can  result  in 
conflicting  situations.  In  such  cases,  it  is  possible  to  use  the  mathe¬ 
matical  method  of  the  theory  of  games  and  to  find  a  substantiated  so¬ 
lution  In  this  manner. 

6.  ESTABLISHING  THE  SERVICE  LIFE  OF  MACHINES  AND  ASSEMBLIES 

At  the  present  time,  we  cannot  consider  normal  a  process  creating 
a  machine,  assembly,  subassembly  or  instrument  independent  of  speci¬ 
fied  requirements  put  to  their  service  life.  The  so-called  "resource” 
of  an  engine  is  already  for  a  long  time  a  major,  sometimes  decisive 
indicator  of  Its  quality.  The  quality  of  an  electric  bulb,  or  an  elec- 


trcrt  tube  is  characterized  by  the  number  of  hours  of  operation  which 
are  provided  by  the  norms.  The  minimal  service  life  of  90 %  of  a  given  | 

batch  of  antifriction  bearings,  expressed  by  number  of  revolutions  | 

before  fatigue  failure  at  a  specified  load,  is  guaranteed  by  the  pro-  I 
aucing  plant.  Numerous  instruments  and  mechanisms  are  frequently  va- 

I  * 

lued  by  the  number  of  hours  in  operation.  The  service  life  of  automo-  I 
tive,  tractor  and  aircraft  electrical  equipment  elements  is  for  a  long 
time  already  characterized  by  the  number  of  hours  in  operation,  the  j 

number  of  starts,  or  mileage,  provided  for  by  norms.  Intra- plant  sen-  f 

vice  life  norms  (expressed  in  terms  of  the  minimal  number  of  hours  in  j 

operation  or  load  cycles  in  stand  tests),  are  used  for  already  20-25  l 

years  for  automotive  gear  transmissions,  split  axles,  coulings,  brakes 
and  other  assemblies. 

Alongside  with  establishing  service  iifes  of  machines  in  an  ex- 

| 

pile  it  form,  extensive  use  is  also  made  of  implicit  norm  setting  for 

I 

|  |> 

the  service  lives  of  machines  and  other  products.  For  example,  the  de-  f 
signs  of  many  foreign  machines  are  brought  into  accordance  with  pre-  j 

viously  specified  service  life  for  specified  operational  conditions.  { 

Materials,  production  processes  and  the  precision  with  which  components 
are  fabricated  and  assembled  are  limited,  on  one  side,  by  the  desire  § 
to  lower  the  net  cost  and,  on  the  other  hand,  by  the  necessity  to  en-  f 
sure  satisfactory  quality  of  the  machine,  including  acceptable  service  f 
life.  However,  this  should  not  be  taken  to  mean  that  specific  service  T 

H 

life  norms,  known  to  consumers,  already  exist  in  the  capitalist,  coun-  f  * 
tries  for  all  types  of  machines.  They  are  only  sometimes  established!  | 
in  the  form  of  guarantee  obligations,  but  more  frequently  they  exist  4 

in  the  fora  of  an  unwritten  service  life  level  to  which  the  firms  must 
adhere  in  order  to  sell  the  necessary  amount  of  goods  under  competitive 
conditions. 
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The  difficulties  of  practical  achievement  of  standardization  of 
service  life  Indicators  are  due  to  the  following  l)  the  machines  oper¬ 
ate  under  varied  and  variable  conditions  2)  rules  for  servicing  and 
operating  the  machines  are  frequently  disregarded  3)  even  under  Iden¬ 
tical  operational  conditions,  the  service  life  of  components  and  as¬ 
semblies  of  machines  fluctuates  within  wide  limits. 

The  first  cause  can  be  eliminated  by  standardization  of  the  ser¬ 
vice  lives  for  chosen  typical  operational  conditions  of  a  given  machine. 
Here,  the  machine  is  considered  as  an  ensemble  of  varied  assemblies. 
Specified  typical  cycles  for  loading  each  of  the  assemblies  correspond 
to  typical  operational  conditions  of  the  machine.  These  cycles  are  re¬ 
produced  in  tests  on  stands  and  testing  grounds  with  the  experimental 
results  then  compared  with  operational  results.  Settln  service  life 
norms  is  reduced,  consequently,  to  ensuring  a  sensibly  chosen  service 
life  of  machine  assemblies  under  specified  typical  operational  condi¬ 
tions.  Systemat ization  of  materials  can  be  performed  by  standing  tech¬ 
nical  commissions  for  standardization  of  machines  and  equipment. 

The  second  cause  requires  careful  scrutiny.  Actually,  if,  for 
example,  the  machine  is  not  lubricated  in  time  or  filled  up  with  con¬ 
taminated  lubricants  and  fuel  not  up  to  the  proper  condition,  if  It 
is  not  subjected  to  scheduled  preventive  Inspections  and  industrial 
care,  then  even  the  most  progressive  measures  taken  for  increasing  its 
service  life  will  not  give  positive  results  and  the  high  potential  ser¬ 
vice  life  of  the  machine,  as  produced  by  the  plant,  will  not  be  real¬ 
ized  in  operation.  This  cannot  be  used  as  a  basis  for  the  conclusion 
that  standardization  and  the  corresponding  measures  taken  by  the  plant 
are  useless.  Conversely,  the  production  of  machines  with  a  service 
life  established  by  the  standard  for  specified  operational  conditions 
will  force  the  consumers  to  improve  the  requirements  put  to  the  ser- 
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vice  quality.  Breakdown  of  units  before  a  specified  time  should  be 
considered  as  proof  of  careless  maintenance.  Systematic  work  in  this 
direction  can  be  performed  by  the  same  technical  commissions. 

Relative  to  the  third  cause,  we  should  point  out  that  the  scat¬ 
tering  of  service  lives  of  components  and  subassemblies  in  tests  and 
in  normal  operation  does  not,  in  any  measure,  prevent  standardization 
of  service  lives,  on  the  condition  that  these  will  be  evaluated  sta¬ 
tistically.  The  character  of  the  scattering  curve  and  the  range  with¬ 
in  which  the  results  fluctuate  are  a  convincing  criterion  of  uniform¬ 
ity,  l.e.  of  one  of  the  major  quality  indicators  for  serial  product¬ 
ion.  It  is  desirable  to  systematize  this  data  in  the  same  technical 
commissions. 

Despite  the  complexity  of  the  given  problem,  the  desirability  and 
timeliness  of  standardization  of  machine  and  equipment  service  life  in¬ 
dicators  is  beyond  doubt. 

Choice  of  the  most  rational  Indicator  characterizing  the  optimal 
service  life  of  a  machine,  with  the  purpose  of  including  it  in  a  state 
standard  should  be  accompanied  by  formulation  of  typical  operational 
conditions  for  the  given  machine  or  equipment.  In  this  case,  i.e.  when 
standardizing  such  a  service  life  Indicator,  all  work  for  elaboration 
of  the  new  machine  (equipment),  including,  design,  calculations,  mak¬ 
ing  of  specimens,  their  testing  and  refinement  of  the  design  will  be 
subordinated  to  solving  a  problem,  expressed  by  the  standard  by  a  spe¬ 
cific  numerical  value  of  the  service  life  Indicator. 

The  optimal  service  life  of  a  machine  until  the  first  capital  re¬ 
pair  established  in  standardizing  the  service  life  Indicator,  must  be 
based  on: 

l)  systematized  Information  about  service  lives  of  similar  ma¬ 
chines  or  equipment  in  the  USSR  and  abroad  under  different  operational 
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conditions  and  also  on  desires  of  consumers 

2)  data  about  the  expected  labor  input,  material  consumption  and 
cost  of  repairs  and  also  considerations  about  the  desired  total  ser¬ 
vice  life  of  the  machine  (equipment)  up  to  failure  and  writing  off  for 
scrap 

3)  considerations  of  service  life  scattering 

The  problem  of  feasibility  of  standardization  in  precisely  this 
direction  was  put  to  many  organizations.  Most  of  them  answered  it  posi¬ 
tively.  The  desirability  of  achieving  this  standardization  is  maintain¬ 
ed  by  prominent  scientists  of  our  country  (Academician  V.I.  Dikushin, 
Doctor  of  Technical  Sciences,  Professor  M.M.  Khrushchov,  Director  of 
Technical  Sciences,  Professor  D.  N.  Reshetov  and  others). 

In  the  most  compressed  form,  the  opinion  of  industrial  workers 
can  be  formulated  as  follows.  _ 

1.  The  presentation  Of  the  problem  of  establishing  service  life 
and  reliability  criteria  for  machines  is  correct,  timely  and  necessary. 
At  the  present  time,  it  Is  entirely  possible  to  establish  substantiated 
values  of  indicators  characterizing  the  service  life  and  reliability  of 
machines  and  their  elements.  Inclusion  of  these  indicators  In  state 
standards  Will,  Inevitably,  result  in  improving  the  quality  of  produ¬ 
ced  machines  and  will  make  possible  to  more  correctly  solve  problems 
of  modernization  and  replacement  of  equipment  and  to  Improve  its  opera¬ 
tional  level.  Service  life  and  reliability  criteria  should  also  be  in¬ 
cluded  in  technical  specifications  if  nc  state  standards  have  been  es¬ 
tablished  for  the  goods  being  produced. 

2.  According  to  the  opinion  of  many  organizations,  the  utiliza¬ 
tion  of  service  life  and  reliability  criteria  should  be  limited  to 
mass  produced  items.  For  rolling  mills,  presses,  etc.,  this  is  prema¬ 
ture.  Other  organizations,  conversely,  think  it  desidrable  to  extend 
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them  to  objects  of  small  series  and  unit  production. 

In  conjunction  with  this,  it  becomes  possible  to  extend  the  use 
of  service  life  indicators  to  the  following  machine  building  branches: 

1)  automotive  industry  and  related  production  units; 

2)  tractor  Industry; 

3)  machine-tool  building; 

4)  agricultural  machine  building; 

5)  construction  and  road  building  machine  building; 

6)  forging  press  building; 

7)  motorcycle  and  bicycle  industry: 

8)  food  machine  building; 

9)  printing  machine  building; 

10)  machines  and  equipment  for  the  chemical  and  light  industries; 

11)  power-production  machine  building  (equipment  for  thermal  and 
hydroelectric  power  stations); 

12)  mining,  ore- processing  and  coal-mining  machine  building; 

13)  crane  building  of  all  kinds; 

14)  transportation  machine  building  (locomotives,  [railroad]  cars, 
etc. 

15)  electrical  machine  building; 

16)  casting  equipment ; 

17)  internal  combustion  engines; 

18)  typewriters  and  sewing  machines; 

19)  ship  mechanisms  and  equipment; 

20)  instrument  making; 

It  is  impossible  to  give  uniform  guarantee  times  and  service  life 
Indicators  for  all  these  machine  building  branches  and  their  objects. 
These  indicators  can  be: 

a)  range  of  vehicles  in  kilometers  depending  on  the  road  quality 
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and  features,  till  the  first  capital  repair; 

b)  number  of  hours  of  machine  or  equipment  operation  till  the 
first  capital  repaid; 

c)  the  volume  of  work  performed  by  the  machine  or  equipment  if 
their  output  is  measured  in  physical  volumes; 

d)  the  number  of  hours  in  operation,  for  which  it  is  possible  to 
obtain  products  with  the  specified  precision  and  surface  finish  for 
the  given  productivity  under  normal  operating  conditions  and  normal 
operational  regimes; 

e)  the  same  as  above,  till  the  first  capital  repair; 

f)  the  same  as  above,  until  breakdown  and  scrapping; 

g)  minimal  guaranteed  service  life  until  the  first  capital  re¬ 
pair,  expressed,  corresponding  to  the  ma chine* s  purpose,  in  kilometers 
traveled,  hours  of  operation,  etc. ; 

h)  the  number  of  operations  performed  for  relays  and  other  ins¬ 
truments  and  devices  used  for  automation  purposes; 

i)  the  number  of  hours  burned  -  for  lamps,  etc. 

Possible  service  life  indicators  for  individual  kinds  of  machines 
and  equipment  are  given  in  Table  39- 
TABLE  39 

Possible  Service  Life  Indicators  for  Various  Kinds  of  Machines  and 
Equipment. 

Service  Life  Indicator  Machines  and  Equipment 


Distance  traveled  in  kilometers 
on  the  typeof  roads 


Distance  traveled  in  kilometers 
depending  on  the  railroad  pro¬ 
file; 


Trucks  and  passenger  cars;  city 
and  intercity  autobuses,  etc. ; 
passenger  and  freight  trolley¬ 
buses;  trailers  and  simitrailers; 
motorcycles  and  motor  scooters. 

All  kinds  of  diesel  locomotives 
and  gas-turbine  locomotives;  pas¬ 
senger  and  freight  cars  and  the 
like;  electric  train  cars,  trol¬ 
ley  cars 


Volume  of  work  performed  Construction  and  road- building 

equipment  whose  output  is  cal¬ 
culated  in  physical  volumes 

Time  of  operation  in  hours  Hydroelectric  and  thermal  power 

station  equipment;  equipment  for 
extraction  of  non- ore  materials 
in  quarries;  construction  trac¬ 
tors;  construction  and  road¬ 
building  machines  whose  output 
is  not  recorded;  overhead  cranes; 
molding  machines;  electric  motors; 
crank- operated  presses;  station¬ 
ary  and  marine  internal,  combus¬ 
tion  engines;  ship  mechanisms 

Number  Of  hours  in  opera-  Metal-cutting  machine  tools  and 

tlon  during  which  it  is  other  kinds  of  production  equlp- 

possible  to  Obtain  products  ment 

with  Specified  precision  and 

surface  finish  for  the  given 

productivity 


7.  AN  EXAMPLE  OF  DETERMINING  THE  SERVICE  LIFE  INDICATOR  OF  AN  AUTOMO¬ 
TIVE  VEHICLE 

The  choice  of  a  service  life  and  of  a  service  life  Indicator  for 
an  automotive  vehicle  as  a  whole,  can  be  of  certain  practical  interest 
from  the  methodological  point  of  view* 

The  assumption  on  which  the  choice  of  a  service  life  for  an  auto¬ 
mobile,  in  tenns  of  kilometers  traveled  before  the  first  capital  re¬ 
paid,  is  based,  must  be  the  fact  that  the  engine  is  the-  automobile  as¬ 
sembly  with  the  shortest  life.  This  is  affirmed  by  almost  the  entire 
history  of  automobile  production.  The  cost  of  the  engine  comprises 
2Q-32JS  of  the  total  cost  of  an  automobile.  For  this  reason,  increasing  | 
the  service  life  of  the  engine  has  a  direct  effect  on  the  value  of  the  § 
service  life  indicator  for  the  automobile  as  a  whole.  f 

The  general  problem  for  increasing  the  quality  of  automobiles  be-  g 

ing  produced  Is  bringing  the  engines  to  such  a  state  In  which  the  need  § 

£ 

for  capital  repairs  should  not  arise  before  the  need  for  capital  re-  I 

| 

pairs  of  the  automobile  as  a  whole.  $ 

.  -  § 

£ 
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The  service  life  of  an  engine  is  characterized  by  the  rate  of 
wear  of  its  cylinders.  For  engines  of  various  automobiles,  according 
to  R.V.  Kugel,  this  wear  comprises  from  1.2  to  2.8  microns  per  1000 
kilometers  traveled.  From  this,  we  can  determine  the  possible  length 
of  the  service  life  before  the  first  capital  repair.  Other  engine  ele¬ 
ments  have  their  service  lives  and  they  can  be  substantially  changed 
by  measures  predominantly  concerning  the  production  process.  In  the 
case  of  automotive  engines,  these  elements  are  components  of  the  pis¬ 
ton  and  connecting  rod  assembly,  packing  components,  the  lubricating 
system,  electrical  equipment,  air  cleaning  and  fuel  supply  systems. 
Each  of  these  elements  can  be  analyzed  from  the  point  of  view  of  its 
operating  conditions,  after  which  it  is  possible  to  find  ways  for  in¬ 
creasing  the  service  lives.  It  is  not  necessary  to  enumerate  them  here. 

Frequently  replaced  automotive  engine  parts  are  standardized  with 
respect  to  technical  requirements  put  to  them.  The  components  of  trac¬ 
tor  engines  are  similarly  standardized.  It  follows  from  this  that  the 
problem  of  choice  and  substantiation  of  a  service  life  indicator  for 
an  automotive  engine  is  completely  tied  up  with  maintenance  of  stand¬ 
ards  for  engine  parts  at  the  proper  level.  This  integrality  of  stand¬ 
ardization  is  very  expedient.  If  only  for  the  reason  that  it  makes 
state  standards  into  active  means  for  influencing  the  technological 
progress  of  an  entire  branch  of  the  national  economy. 

This  is  the  basis  for  establishing  service  .lives  of  future  auto¬ 
motive  engines  until  the  first  repair,  measured  in  terns  of  thousands 
of  kilometers  traveled  and  in  years.  It  is  also  possible  to  establish 
an  expedient  number  of  capital  repairs  before  the  engine  is  scrapped. 
The  engines  were  here  called  by  the  name  future,  since  their  service 
lives  take  into  account  all  these  design. and  technological  improve¬ 
ments  which  should  he  achieved  in  order  to  ensure  improve  service  life 
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Indicators,  Table  40  presents  the  above  Information  (due  to  R,  V.  Ku- 
gel). 


TABLE  40 

Possible  Service  Lives  of  Automotive  Engines 
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I)  Vehicle;  2)  vehicle  characteristic;  3)  ser¬ 
vice  life  of  engine  before  first  capital  repair; 
4)  number  of  expedient  capital  repairs;  5)  dis¬ 
tance  traveled  in  thousands  of  kilometers;  6)  In 
years;  7)  truck;  8)  weight  carrying  capacity  in 
tons;  Si  passenger  car;  10)  micro-displacement ; 

II)  smCrll-displacement;  12,  average-  displacement ; 
13V  large- d isplacement ;  14)  autobus;  15)  service; 
lb)  city;  if)  intercity. 


Standardization  of  automotive  and  tractor  assemblies  has  exten¬ 
sively  embraced  only  technical  requirements  put  to  individual  parts 
of  their  engines.  Components  of  their  remaining  assemblies  are  stand¬ 
ardized  to  a  much  lesser  extent.  As  to  the  entire  tremendous  variety 
of  machines  and  equipment  used  by  the  national  economy,  then  their 
components  are  standardized  or  normalized  to  a  negligible  extent.  But 
this  situation  cannot  serve  as  a  basis  ror  refusing  to  standardize 
service  life  indicators  for  machines  and  equipment.  These  indicators 
should  be  established  using  the  same  methods  as  were  used  for.  automo¬ 
tive  engines. 

First,  It  is  necessary  to  determine  that  actual  service  life  of 


the  given  machine,  which  is  in  accordance  with  the  present-day  state 
of  equipment  and  technology  in  the  given  machine-building  branch. 

Then  an  analysis  is  made  of  the  so-called  "tight  spots”  which  make 
performance  of  the  capital  repair  necessary.  And  then,  work  must  be 
done  with  respect  to  each  of  these  ’’tight  spots"  for  Improving  the 
design  and  quality  of  manufacture. 

The  actual  service  life  is  determined  by  mathematical  statistics 
methods.  And,  on  the  basis  of  this  actual  service  life,  taking  into 
account  measures  planned  for  elimination  of  the  "tight  spots,"  that 
service  life  indicator  is  established  for  inclusion  in  the  state  stand¬ 
ard  which  will  stimulate  purposeful  actions  of  designers  and  produc¬ 
tion  engineers  to  ensure  technological  progress  in  machine  building. 

8.  SPECIFYING  RELIABILITIES  OF  MACHINES 

It  follows  from  the  above  data,  that  the  development  of  methodo¬ 
logical  standardization  work  makes  it  possible  to  establish  criteria 
for  the  service  life  of  machines  and  equipment  and  it  is  also  possible 
to  use  methods  of  mathematical  statistics  to  determine  numerical  values 
of  service  life  indicators.  A  problem  more  complex  is  that  of  estab¬ 
lishing  indicators  characterizing  the  reliability  of  machines  and  other 
objects  of  production.  The  reliability  of  machines  can  be  described 
by  the  following  indicators: 

a)  the  guaranteed  coefficient  of  machine  Or  equipment  Utilization 
(suggested  by  the  Rostov  Sovnarknoz); 

b)  the  time  during  .vftich  the  machine  or  equipment  operate  without 
any  breakdowns  (suggested  by  the  V.  A.  Malyshev  Khar’kov  Transportation 
Machine  Building  Plant); 

c)  the  time  during  which  constancy  of  basic  characteristics  of 
machines  and  equipment  Is  retained  (suggested  by  the  same  plant); 

d)  feasibility  of  normal  operation  .of  the  machine  or  equipment 


(for  example,  a  metal- cutting  machine-tool)  without  forced  stoppages 
and  down  time  during  a  specified  period  (in  hours),  under  the  condi¬ 
tion  that  work  with  specified  precision  and  productivity  is  iensured 
(suggested  by  the  Odessa  Radial  Drilling  Press  Plant). 

All  these  reliability  criteria  serve  the  stated  purpose  and  can 
be  used  under  practical  conditions  for  achieving  standardization  of 
the  quality  of  machines,  mechanisms,  apparatus,  instruments  and  va¬ 
rious  automation  facilities;  each  of  them  has  its  peculiarities  and 
its  fields  of  application.  But  the  most  important  problem  consists  in 
practically  commencing  achievement  of  standardization  of  service  life 
and  reliability  indicators  for  the  machines  and  equipment  being  pro¬ 
duced.  For  this,  it  is  necessary  to  clearly  describe  the  significance 
of  reliability  and  of  the  role  its  plays  in  the  progress  of  production 
forces  of  our  count py. 

The  problems  of  reliability  of  machines  and  equipment  being  pro¬ 
duced  were  called  the  "problem  No.  1"  by  Academician  A.  I.  Berg  in  a 
number  of  articles.  This,  actually.  Is  a  very  complex  problem  and, 
together  with  this,  of  tremendous  technical  and  economic  importance. 

In  clarifying  its  substance,  A.  I.  Berg  calls  ones  attention  to  the 
evolved  opinion  to  the  effect  that  the  more  complex  the  product,  the 
less  reliable  must  it  be.  Disputing  this  view  with  respect  to  relia¬ 
bility  of  machines  and  equipment,  A. I.  Berg  presents  the  following 
proof  (24].  Let  us  assume  that  the  guarantee  of  faultless  operation 
of  one  machine  component  is  equal  to  0.95  (95$).  But  Is  a  certain  as¬ 
sembly  of  a  given  machine  contains  10  such  components,  then  according 
to  the  probability  theory,  the  reliability  of  the  assembly  as  a  whole 
will  be  equal  to  the  above  coefficient  multiplied  by  itself  10  times, 
that  is  0.95^  -  0.6.  And  if  the  assembly  has  100  components  and  the 

£ 
I 

machine  1000?  What  then?  It  Is,  of  course,  possible  to  calculate  what  | 
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should  he  the  number  of  components  In  a  product  in  order  for  its  re¬ 
liability  to  comprise  only  1%.  This  will  mean  that  in  this  case,  one 
person  out  of  a  hundred  has  a  chance  to  purchase,  for  example,  a  mo¬ 
torcycle  or  television  set,  or  another  product  in  good  operating  con¬ 
dition  and  the  other  99  persons  will  obtain  motorcycles  or  television 
sets  (or  other  products)  which  will  not  operate.  According  to  this 
"theory",  the  more  complex  the  design  of  a  product,  the  less  reliable 
it  is.  Actually,  however,  this  obviously  is  not  so  [24]. 

In  our  opinion,  reliability  is  a  statistical  indicator  of  pro¬ 
duct  quality*  expressed  by  a  specific  numerical  characteristic  or  co¬ 
efficient.  Such  an  objective  indicator  is  the  reliability  coefficient 
the  value  of  which,  with  rare  exceptions,  is  always  less  than  unity. 

It  expresses  the  probability  of  proper  operation  of  the  given  machine 
during  a  specified  time  under  specified  conditions. 

Let  us  assume -that  It  is- necessary  to  perform  100  kilowatt  hours 
of  work  In  20  hours.  If  we  use  an  entirely  reliable  machine  of  5  kwt 
capacity,  then  It  will  perform  the  given  work  in  exactly  20  hours.  But 
if  the  reliability  coefficient  of  available  machines  of  5  kwt  capacity 
is  0.5 1  then  one  such  machine,  probably,  operates  properly  only  for 
10  hours  and  will,  perform  during  20  hours  useful  work  of  only  50  kilo¬ 
watt  hours  Instead  of  the  required  100.  For  this  reason,  one  machine 
will  perform  the  entire  work  in  40  hours,  or  two  machines  will  be 
needed  to  perform  it  in  20  hours.  From  this,  it  Is  possible  to  esta¬ 
blish  a  machine  utilization  coefficient  which,  to  a  certain  extent, 
describes  the  probability  that  the  machine  is  ready  to  operate  at  any 
time  ins4 ant. 

This  practically  results  In  the  fact  that  plans  of  industrial 
enterprises  provide.  In  individual  cases,  for  a  certain  equipment  sur¬ 
plus  which  Is  put  into  operation  In  order  to  compensate  for  breakdowns 
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In  the  basic  (calculated)  stock  of  equipment*  However,  this  is  not  al¬ 
ways  possible  and  not  always  desirable.  Present-time  machine  building 
plants  use,  in  addition  to  general-purpose  equipment,  also  automatic 
lines  and  unique  machine-tools,  presses,  etc.  It  is  not  permissible 
to  install  duplicated  equipment  in  all  cases  for  over-insurance  pur¬ 
poses.  This  is  expensive  and  inefficient.  This  is  the  reason  why  the 
problems  of  standardization  of  reliability  indicators  are  of  such  ex¬ 
clusive  Importance. 

But  problems  of  reliability  of  machines,  mechanisms,  instruments 
and  other  products  are  even  more  important  in  those  numerous  cases 
when  they  are  used  individually,  which  includes  automobiles,  motor* 
cycles,  scooters,  bicycles,  washing  and  other  consumer  machines,  ra¬ 
dio  sets,  television  sets,  etc.  He  see  in  the  press  persistent  requests 
by  consumers  to  increase  the  reliability  of  all  these  products.  Guar¬ 
antee  periods  given  by  selling  organizations  are  not  convenient  to 
consumers,  since  such  a  guarantee  actually  charges  the  consumers  with 
setting  up  and  adjustment  and  deprives  them  of  use  during  repairs. 
Moreover,  the  selling  price  sometimes  includes  a  certain  sum  which  is 
transmitted  by  the  producing  plant  to  the  repair  shop  for  covering  ex¬ 
penses  of  service  during  the  guarantee  period. 

The  problem  of  reliability  must  be  solved  using  all  means  avail¬ 
able  to  designers,  production  engineers  and  testing  personnel.  But  the 
organizational  and  methodological  work  doubtlessly  belongs  to  standard¬ 
ization. 

The  question  arises:  how  should  th&-  work  for  standardization  of 
service  life  and  reliability  indicators  for  machines,  mechanisms,  ap¬ 
paratus,  instruments  and  automation  facilities  be  organized  in  prac¬ 
tice?  Tv;o  ways  are  available: 

l)  to  include  these  indicators  in  separate  standards  of  technical 
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requirements,  extending  to  certain  types,  kinds  or  groups  of  machine- 

IcM  P*7,  apH  1  n«?hwirtpn{»  tnn  Irl  nf»  r:V»  a*;  the  aVintfci  Qtan^an/le  a  no  da„ 
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2)  to  solve  this  problem  once  and  for  ever,  by  creating  a  series 
of  first-order  standards  establishing  service  life  and  reliability 
indicators  and,  also,  expedient  guarantee  periods  (commercial  obliga¬ 
tions  of  producing  plants),  by  kinds  or  groups  of  machine-building  and 
instrument-making  objects. 

In  both  cases,  it  is  necessary  to  formulate  for  inclusion  In 
standards  requirements  put  to  operating  conditions  and  regimes  of  the 
machines,  instruments  and  other  objects,  without  which  establishing  of 
quality  indicators  will  be  one-sided  and  will  not  serve  its  purpose. 

The  second  way  seems  more  advantageous,  since  it  makes  it  possi¬ 
ble  to  considerably  accelerate  the  solution  of  the  stated  problem  and 
to  create  a  more  reasoned  and  substantiated  system  of  standardized  in¬ 
dicators.  Provided  with  appropriate  orders  by  State  Ccmmitees  for 
branches  of  technology  and  directions  by  base  standardization  and  nor¬ 
malization  bases,  the  corresponding  scientific  research  institutes, 
design  organizations  and  consumer  representatives  can  achieve  all  this 
work  simultaneously  in  compressed  periods  of  time. 

During  the  initial  period  standards  of  quality  indicators  for  ma¬ 
chines,  instruments  and  other  products  can  be  approved  as  recommended 
versions  and  then  reworked  to  give  them  mandatory  status. 


Chapter  10  ; 

STANDARDIZATION  OF  COMMON  MACHINE  COMPONENTS  AND  SUBASSEMBLIES 
Despite  the  long  years  of  practice  acquired  in  standardization 
and .normalization  of  common  subassemblies  and  components  of  machines 
by  various  machine-building  branches,  a  common,  universal  methodology,  t 
v/hich  v;ould  satisfy  the  variegated  conditions  under  which  standard 
and  normal  standard  proposals  are  elaborated,  has  not  as  yet  teen 

I 

evolved.  ■ 

In  this  Chapter,  we  illuminate  a  number  of  problems  which  com- 

I 

prise  the  methodology  of  standardization  of  common  machine  subassemb-  * 

t 

lies  and  components.  It  may  be  found  useful,  also.  In  the  elaboration  { 

I 

of  machine-building  normal  standards,  branch  and  plant  normal  stand-  * 

I 

aras.  In  elaborating  this  methodology,  we  have  partially  taken  into 
account  suggestions  by  A.Ya.  Gurevich  (VNILStroydormash)  and  Ya.V. 

Shuliko  (NIIKhIMMASH)  and  also  certain  foreign  materials. 

1.  GENERAL  SCHEME  FOR  CONDUCTING  STANDARDIZATION  WORK 

The  general  procedure  for  constructing  and  presenting  drafts  of 
state  standards  is  briefly  illuminated  in  methodological  Instructions 
1-60  of  the  Commitee  of  Standards,  Measures  and  Measuring  Instruments  i 
at  the  Council  of  Ministers  of  the  USSR,  presentation  of  whose  con¬ 
tents  Is  unnecessary,  since  the  sequence  of  operations  of  achieving  i 
standardization  is  discussed  in  it  only  In  a  general  form.  \ 

The  standardization  work  on  any  theme  should  be  started  with  con-  j 
struction  of  a  graph,  clarification  of  the  best  procedure  for  elabo¬ 
rating  the  standard  draft  and  of  the  expedient  level  (scale)  of  stand- j 
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Fig.  2.  Scheme  of  product  standardization, 
l)  Kind  of  products;  2) nomenclature  +  defini¬ 
tions,  symbols,  etc. ;  3)  category  (or  catego¬ 
ries  of  standardization;  4)  standardization 
of  dimensions;  5)  standardization  of  quality; 
6)  standardization  of  safety;  7)  what  dimen¬ 
sions;  8)  execution  and  reliability;  9)  pro¬ 
perties;  10)  measuring  methods;  11)  measure¬ 
ment,  and  testing  methods;  12)  established  di¬ 
mensions  and  tolerances;  13)  safety  require¬ 
ments;  14)  technical  specification  for  deli¬ 
very  of  commodity;  15)  technical  specif ica- 
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tions  for  commodities  being  delivered!  1C)  test¬ 
ing;  17)  markers  showing  passing  of  test  {not 
mandatory);  18)  markers  showing  passing  of  tests 
(mandatory,  if  required);  19)  statement  of  pro¬ 
perties;  20)  numerical  values  of  properties;  21) 
labeling;  22)  legend;  23)  standardization  should 
not  be  developed  past  this  point;  24)  this  stand¬ 
ardization  stage  can  be  dropped;  25)  instructions 
in  standards  should  not  go  past  this  point. 

ardizatlon  and,  also,  by  establishing  that  expedient  degree  of  detail 

to  which  standardization  at  the  given  time  and  on  the  given  theme 

should  be  brought  up. 

Of  interest  from  the  methodological  point  of  view,  is  the  arrange¬ 
ment  for  conducting  standardization  work  suggested  by  the  Standardiza¬ 
tion  Committee  of  the  Netherlands  (Pig.  2).  It  shows  how  the  standard¬ 
ization  process  can  be  subdivided  into  a  number  of  sections  and  work¬ 
ing  stages.  The  given  arrangement  shows  only  the  more  important  stand¬ 
ardization  aspects  and  it,  therefore,  should  be  regarded  as  a  scheme 
subjected  to  refinement,  as  it  is  utilized  in  practical  work.  . 

In  starting  standardization  work,  it  is  first  necessary  to  cons!- 

*  .  1 
der  the  kinds  of  products  subjected  to  standardization  and  to  decide: 

whether  this  series  of  products  is  limited  to  one  type  or  to  several 

similar  types.  In  standardizing  machine  components  and  subassemblies, 

I 

it  becomes  necessary  to  use  specified  designations  and  terns .  In  those  J 
cases  when  individual  designations  are  rarely  used  or  are  not  clear, 
it  is  necessary  to  choose  own  designations  and  to  define  their  speci¬ 
fic  meanings.  To  avoid  undefiniteness,  only  one  tern  should  be  used. 

In  addition,  it  is  frequently  necessary  to  establish,  in  the  first 
standardization  stage,  rules  for  using  uniform  symbols,  signs,  desig¬ 
nations,  abbreviations,  etc.,  in  order  to  make  possible  their  use  in 
all  corresponding  standards. 

According  to  the  above  scheme,  standardization  is  divided  into 
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three  trends  (categories):  l)  standardization  of  quality;  2)  standard¬ 
ization  of  sizes  and  3)  standardization  for  safety  purposes,  which  in 

A-  —  _  A  a.  a  m  a  4  m  a  a  m  4  <3  a  ma  J  •  *.  m  1  4  «w  4  «<%  ••  4  A  art  4  M 

Vne  given  Cdkje  10  UUUD iucrcu  ao  cxxjiuiiavxwu  ua  a  xoiwot 

The  concept  "quality”  is  an  integrated  one  and  actually  embraces 
many  different  conteps.  "Quality"  can,  for  example,  be  understood  as 
the  conformance  of  a  product  to  the  specified  technical  specifications. 
In  standardization,  with  rare  exceptions,  "quality"  pertains  to  pro¬ 
perties  and  features  of  the  product  from  the  consumers  point  of  view. 
For  this  reason,  it  can  be  called  "consumer  quality."  In  principle, 
this  concept  embraces  not  only  the  fabrication  of  the  product  and  Its 
reliability,  but  also  safety  in  the  sense  of  guarantee  obligations  and 
the  precision  with  which  the  dimensions  are  rendered,  which  touches 
upon  the  problem  of  fits  and  tolerances. 

In  individual  cases,  it  may  be  advantageous  to  limit  standardiza¬ 
tion  to  dimensions  only;  here,  this  kind  of  standardization  Is  subjec¬ 
ted  In  many  respects  to  production  conditions  (production  process  de¬ 
pendence)  and  the  available  measuring  equipment.  In  all  cases,  inde¬ 
pendent  of  the  product  type.  It  Is  first  of  all  necessary  to  decide 
which  standardization  category  Is  expedient  and  necessary  at  the  given 


time. 


In  the  schematic  (Fig.  2)  the  symbol  0  denotes  the  fact  that  fur¬ 


ther  standardization  is  not  expedient. 

The  relations  between  the  producer  and  consumer  of  goods  make  it 
mandatory  to  perform  tests  in  order  to  establish  conformance  with  re¬ 
quirements  agreed  upon.  It  is,  therefore,  desirable  to  formulate  rules 
pertaining  to  convenient  and  rapid  selection  of  specimen,  investiga¬ 
tions  and  evaluations.  The  necessity  for  Including  this  entire  proce¬ 
dure  In  standards  depends  on  a  number  of  factors,  including  also  the 
kind  and  peculiarities  of  the  product. 
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All  these  cases  should  be  considered  individually  in  elaboration 
of  each  standard  and  this  is  a  part  of  the  task  of  the  standardization  | 

©pgsiu  Such  b.  problem  is  made  easier  by  preliminary  standardization  of  i 

I 

general  instructions  for  product  groups  with  respect  to  selection  of  § 

i? 

£ 

specimens  and  the  procedures  for  analyzing  test  results.  Development  f 

| 

of  standardization  of  common  subassemblies  and  components  of  machines  f 
in  this  direction  makes  it  necessary  to  elaborate  a  number  of  guiding 
technical  materials  or  instructions  pertaining  to  the  procedure  and 
methodology  of  evaluation  of  the  supplied  product  batches.  On  the 
scheme,  these  are  called  technical  specifications  for  commodity  deli¬ 
very.  Independent  of  whether  or  not  elaboration  of  technical  speelfi- 

| 

I 

cations  is  planned,  it  is  posr  ible  to  make  a  further  step  for  develop¬ 
ing  standardization  in  one  of  tiiro  possible  directions,  namely,  to  es- 

1 

tablish  numerical  values  of  properties  being  standardized,  or  only  to 
point  out  the  methods  by  which  the  producer  should  establish  their  var- 
lues. 

In  standardizing  machine  subassemblies  and  components,  both  the 
producer  and  consumer  are  free  to  decide  whether  to  perform  testing 
by  themselves,  or  whether  to  assign  this  work  to  a  special  organiza¬ 
tion.  This  should  not  be  stated  in  the  standard.  It  Is  also  not  neces- 

| 

sary  to  establish  that  the  product  is  provided  by  a  marker  stating 

I 

that  It  has  passed  the  test  established  by  the  standard.  The  use  of  a 
marker  confirming  the  fact  that  the  product  was  tested  in  accordance  I 
with  the  Indicators  of  the  standard,  does  not  belong  to  standardiza-  f 

tion  problems.  This  is  such  a  detail  which  does  not  have  to  be  Include-  \ 
ded  in  standards  on  all  cases.  The  same  is  true  of  the  question  of  put-  - 
ting  a  label  on  the  product.  ! 

The  basic  problems  in  standardisation  of  components  and  subassem¬ 
blies  is  Interchangeability  and  limiting  the  number  of  standard  sizes. 
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Both  these  problems  require  thorough  study  relative  to  the  question 
which  of  the  product's  dimensions  are  in  need  of  standardization  and 
which  are  not  and  also  which  tolerances  and  fits  must  be  provided  for. 
In  individual  cases,  it  becomes  necessary  to  choose  methods  of  measu¬ 
rement  so  as  to  enable  the  producer  and  consumer  to  uniquely  and  ra¬ 
pidly  perform  the  necessary  inspections. 

The  adoption  of  a  given  scheme  for  performance  of  standardization 
work  is  cf  important  methodological  significance,  since  it  determines 
the  planned  direction  for  developing  standardization  of  machine  compo¬ 
nents  and  subassemblies  and  which  expedient  boundaries  of  achievement 
should  be  specified  for  the  given  time  period.  Having  chosen  a  given 
scheme  for  achieving  standardization,  it  is  possible  to  start  choosing 
objects  of  standardization  from  among  the  existing  tremendous  nomen¬ 
clature  of  machine  subassemblies  and  components. 

2.  CHOICE  OF  OBJECTS  OF  STANDARDIZATION  FROM  AMONG  COMMON  MACHINE  SUB- 
ASSEMBLIES  AND  COMPONENTS 

The  choice  and  substantiation  of  standardization  of  objects  from 
among  common  machine  subassemblies  and  components,  cannot  be  performed 
separately.  The  choice  of  an  object  must  be  substantiated  and  the  de¬ 
gree  to  which  the  substantiation  is  convincing,  characterizes  the  cor¬ 
rectness  of  the  choice.  The  rationality  of  the  choice  Is  based  on  the 
results  of  techno-economic  calculations  and  investigations  the  perfor¬ 
mance  of  which  should  be  considered  as  absolutely  mandatory.  This  will 
also  reduce  to  a  minimum,  cases  of  nonproductive  standardization  ex¬ 
penditures. 

A  standardization  object  is  chosen,  taking  Into  account  a  number 
of  features.  Is  the  given  subassembly  or  component  used  on  a  mass 
scale?  Here,  the  main  Indicator  Is  the  scale  on  which  the  standardized 
components,  or  subassemblies,  are  used.  If  we  take  as  an  example  re- 


preservatives  of  this  category  which  have  become  classical  -  springs, 
shafts,  gears,  clutches,  packing  glands  etc.#  _  then  doubts  about  the 

desirability  of  standardization  cannot  arise,  even  in  the  case,  when  a 
quantitative  estimate  of  their  need  has  not  been  made.  But,  in  addition 
to  these  generally  known  objects  of  standardization,  it  is  necessary 
to  seek  and  find  other  objects,  which  are  used  on  a  smaller  scale,  in¬ 
cluding  subassemblies  and  components  which  require  a  specific  produc¬ 
tion  process  for  their  manufacture. 

Objects  whose  standardization  is  desirable  can  be  sought  along 
many  lines,  basing  oneself  on  various  technical  and  especially  statis¬ 
tical  sources.  If  it  has  been  established  that  the  object  is  not  uti¬ 
lized  on  a  mass  interbranch  scale,  then  it  should  be  analyzed  from  the 
point  of  view  of  its  distribution  In  several  machine-building  branch¬ 
es.  Thus,  for  example,  components  and  subassemblies  of  automotive  and 
tractor  engines,  compressors,  pumps,  chemical  apparatus  and  also  re¬ 
ducer  housings,  gears  and  the  like,  are  at  the  present  time  used  by  in¬ 
dividual  branches,  but  the^  can  also  be  put  to  use  on  an  Interbranch 
scale  with  the  proper  organization  of  specialized  plants  and  develop¬ 
ment  of  coordination. 

The  stability  of  functional  designations  and  also  continuous  var¬ 
ying  of  their  designs,  serve  as  a  trusty  sign  that  It  is  advantageous 
to  subject  these  subassemblies  and  components  to  standardization.  In 
this  case,  when  the  scale  or  other  indicators  with  respect  to  these 
features  are  Insufficient  to  warrant  elaboration  of  a  standard,  it  is 
possible  to  recommend  achievement  of  branch  normalization. 

The  guiding  technical  materials  (RTM)  usually  include  a  subject 
field  dealing  predominantly  with  methodological  problems,  for  example, 
methods  and  rules  for  calculations,  design  methods,  etc.,  and  also  ra¬ 
tional  fits  and  clearances  in  joints.  In  the  majority  of  cases,  these 
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objects  of  RTM  arise  simultaneously  with  the  choice  and  substantiation 
of  standardization  and  normalization  themes  and  they  should  not  be 
disregarded. 

The  choice  of  standardization  and  normalization  objects  can,  in 
all  cases,  be  characterized  by  the  following  three  features: 

1)  mass  utilization  of  subassemblies  and  components  by  all  or  by 
the  majority  of  machine-building  branches; 

^  more  restricted  Interbranch  \itilization; 

the  necessity  of  creating  conditions  for  ensuring  stable  qua 
lx  and  to  guarantee  interchangeability. 

When  a  standardization,  or  normalization,  object  is  chosen  by  the 
first  and  second  features,  it  Is  advantageous  to  provide  for  two  suc¬ 
cessive  stages,  namely: 

a)  elaboration  of  the  standard  on  the  basis  of  products  already 
in  use,  providing  for  uniformity  of  design  and  also  establishment  of 
parametric  and  dimensional  series,  decreasing  the  number  of  profiles 
and  brands  of  metal  and  nonmetal  materials  being  used,  etc. ; 

b)  elaborating  a  standard  for  new  more  progressive  kinds  of  pro¬ 
ducts,  which  refines  the  computation  methods,  using  design  analysis, 
replacing  scarce  and  expensive  materials  by  those  less  scarce  and  more 
economical,  on  the  basis  of  results  of  scientific  research  and  experi¬ 
mental  work. 

An  important  role  in  standardization  of  mass  produced  objects 
used  by  the  entire  machine  building  industry  is  played  by  the  time 
factor.  For  this  reason,  at  the  first  standardization  stage  it  is  some¬ 
times  necessary  to  provide  for  only  the  more  accessible  anu  less  work 
consuming  operations,  in  order  to  more  rapidly  ensure  the  possibility 
of  centralizing  the  production  of  common  machine  subassemblies  and  com¬ 
ponents.  This  considerably  expands  the  nomenclature  of  products  being 
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standardized  and  creates  more  extensive  possibilities  for  speciali¬ 
zation  and  automation  of  production.  Together  with  this,  the  first 
stage  will  directly  or  indirectly  but  inevitably,  serve  as  a  basis 
for  the  second  stage  of  standardization  of  the  chosen  object. 

The  standardization  practice  has  accumulated  a  sufficient  num¬ 
ber  of  examples,  which  affirm  the  desirability  of  the  above  successive 
evolution  of  standardization  with  respect  to  details.  It  is  known  that 
the  elaboration  of  a  standard  proposal  including  choice  and  analysis 
of  the  existing  technical  documentation,  performance  of  calculations, 
fabrication  and  testing  of  test  specimens,  adaption  of  new  materials 
brands  and  new  production  processes  takes  a  lot  of  time.  If  we  limit 
ourselves  at  the  beginning  to  only  the  first  standardization  stage, 
then  such  a  standard  in  the  majority  of  cases  can  be  issued  to  the  in¬ 
dustry  for  adaption  within  a  year. 

The  acceleration  which  is  thus  achieved  has  a  double  meaning: 
firstly,  the  techno- economic  effectiveness  of  the  given  standard  will 
be  apparent  much  earlier;  secondly.  It  will  become  possible  to  obtain 
and  use  objective  data  pertaining  to  the  practical  application  of  a 
specific  standard  for  more  confident  continuation  of  work  on  the  sec¬ 
ond  more  profound  and  work  consuming  standardization  stage. 

Exposure  In  the  machine-building  industry  of  similar  subassemblies 
and  components  in  the  absence  of  a  uniform  classification  and  designa¬ 
tion  system,  for  standardization  purposes,  can  proceed  along  several 
lines.  Two  of  the  methods  are  most  characteristic. 

In  the  first  method,  the  standardization  object  (subassembly  or 
component)  is  considered  Independently  of  Its  position  In  the  machine. 
Uniformity  is  established  only  on  the  basis  of  designations  and  func¬ 
tional  intent  and  not  on  the  basis  of  the  subassembly's  or  component's 
design.  Thus,  for  example,  the  lock  and  positioner  category  can  include 
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various  products,  including  locks  and  positioners  of:  a)  tool  box  cov¬ 
ers;  b)  mechanisms,  positioned  in  extreme  positions;  c)  electric  bulb 
socket  connections;  d)  devices  for  switching  automotive  and  tractor 
gears,  etc. 

Exposure  of  similar  subassemblies  and  components  by  these  fea¬ 
tures  will  almost  always  present  the  producer  with  a  difficult  problem, 
since  it  will  be  necessary  to  look  over  the  designs  of  all  generally 
known  machines,  to  choose  the  locks  and  positioners  v/hich  they  have 
and  to  attempt  to  evolve  unified  or  standard-size  series  of  their  ba¬ 
sis. 


3h_thf  second  method,  it  is  first  possible  to  establish  a  certain 
generality  of  basic  elements  of  the  most  different  kinds  of  machines, 
based  not  on  design  similarity,  but  also  on  functional  features.  Thus, 
for  example,  almost  every  machine  has  a  frame,  housing  or  bed  on  which 
all  the  remaining  parts  are  mounted.  Many  machines  move  or  have  moving 
parts  as  a  part  of  their  design.  The  majority  of  machines  have  power 
units  and  mechanisms  for  working  element  drives.  Each  machine  has  con¬ 
trol  elements  or  components.  In  addition,  th>_re  exist  common  cc  ponents, 
such  as  lubricating  devices,  etc. 

Taking  this  into  account,  we  can  subdivide  all  subassemblies  and 
components  into  groups  by  features  of  component  parts  of  machines. 

Here,  subassemblies  and  components  v/hich  are  identical  by  purpose  and 
principle  of  operation,  but  differ  by  designation,  will  be  automati¬ 
cally  separated. 

Thus,  for  example,  the  same  lock  and  positioner  is  1~  one  case 
an  accessory  of  a  tool  box,  in  the  second  of  lighting  fixtures  and  in 
the  third  of  a  gear  box,  etc.  Naturally,  their  designs  will  vary  and 
they  will  be  classified  separately  which  will  show  that  it  is  impossible 
to  unify  them.  Another  example  are  gears.  If  we  are  guided  by  the  first 
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method,  then  all  gears  used  In  large,  medium  and  small  machines,  in¬ 
cluding  clocks  and  instruments  will  be  included  in  one  group-  However, 
it  is  evident  that  their  designs,  tolerances,  materials,  specific 
loads  and  processes  of  manufacture  have  nothing  in  common.  In  the  sec¬ 
ond  method,  gears  will  be  subdivided,  for  example,  into  transmission 
components  and  Instrument  components  which  will  always  be  produced  by 
a  different  manufacturing  process  in  the  appropriate  machine-building 
or  instrument-making  branch.  It  follows  from  this  that  the  second  me¬ 
thod  for  choosing  standardization  objects  has  certain  advantages  over 
the  first. 

In  keeping  with  the  enumerated  considerations,  A.Ya.  Gurevich 
(YNIIStroydormash)  has  suggested  the  following  methodology  for  setting 
up  the  nomenclature  of  machine  subassemblies  and  components,  based  on 
first  classifying  them  by  the  decimal  system  with  increasing  the  num¬ 
ber  of  classification  designation  decimals,  until  precise  definition 
of  the  kind  and  type  is  achieved.  It  Is  assumed,  in  this  case,  that 
any  machine  consists  of  the  following  basic  parts  (groups): 

1)  Frame,  bed,  housing  or  volume. 

2)  Drivetrain. 

3)  Transmission 

4)  Power  unit 

5)  Working  mechanism  (device  for  placement  or  displacement  of  the 
working  element  or  for  performance  of  auxiliary,  operations). 

6)  Working  element  (that  which  touches  the  material  being  proces¬ 
sed,  changing  Its  shape  or  quality). 

7)  Work  station  and  control  elements. 

8)  Common  subassemblies  and  components  (lubricating  devices,  fast¬ 
ening  components,  etc.). 

9)  Tools  and  accessories. 


284- 


Group  10  In  this  system  is  kept  in  reserve. 

The  following  stage  in  setting  up  the  nomenclature  according  to 
this  methodology,  is  subdivision  of  each  group  into  ten  subgroups, 
which  accordingly  refine  the  kind  of  component  parts  and  which  are 
then  subdivided  into  subspecies  and  specific  types.  Thus,  for  example, 
transmissions  are  subdivided  into  ten  subgroups,  one  of  which  comprised 
of  reducers.  The  latter,  in  their  turn,  are  subdivided  into  various 
kinds  of  reducers,  gear,  worm,  chain,  friction,  etc.  Subspecies  will 
be  single  shaft,  twin-shaft  reducers,  with  parallel  shafts,  with  in¬ 
tersecting  shafts,  etc.  Each  of  them  is  then  subdivided  into  types : 
foundation,  shaft  suspended,  flange,  etc. 

The  more  varied  the  design  execution  of  the  given  product  design¬ 
ation,  the  more  subdivisions  will  be  necessary  to  classify  it  and  the 
greater  number  of  classification  signs  will  be  used  to  denote  it  (in¬ 
dex  it).  But  not  all  groups  and  subgroups  in  this  classification  re¬ 
quire  detalization  in  solving  the  problem  under  consideration,  i.e. 
the  choice  of  standardization  objects.  Even  without  this  subdivision, 
it  is  possible  in  a  number  of  cases  to  expose  products  which  are  of  no 
interest  to  unification  and  the  subsequent  interbranch  standardization 
or  general  machine  building  normalization.  These  products,  for  example, 
include  those  classified  in  groups  1,  5  and  6.  They  are  basically  of 
interest  to  branch  normalization.  The  same  can  be  said  relative  to 
little  used  types  of  products.  For  example,  among  hydraulic  d*  ive  pumps 
with  adjustable  output  which  are  extensively  used  and  which,  as  a  whole, 
are  of  substantial  Interest  to  standardization,  we  can  still  find  types 
which  are  not  produced  in  series.  Temporarily,  they  are  of  no  Interest 
to  interbranch  normalization. 

Thus,  on  the  basis  of  the  enumerated  considerations  it  is  possible 
to  establish  an  extensive  nomenclature  of  subassemblies  and  components 
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which  should  serve  as  a  base  for  subsequent  selection  of  objects  for 
standardization  and  general  machine  building  and  branch  normalization. 


The  feasibility  of  substantially  increasing  the  run  length  in 


producing  subassemblies  and  components  is  one  of  decisive  factors  in 
the  selection  of  a  standardization  and  normalization  object. 

The  run  length  characteristic  is  established  successively.  The 
nomenclature  and  number  of  machines  in  which  the  selected  standard¬ 
ization  and  normalization  objects  are  used  are  first  exposed  and  the 
number  of  identical  objects  in  each  machine  and  the  total  demand  for 
the  machines,  both  present  and  future,  is  then  determined.  The  above 
data  serve  as  a  basis  for  compiling  an  approximate  list  of  needs,  in¬ 
cluding:  l)  the  designation  of  the  object  of  standardization  or  norma¬ 
lization}  2)  a  list  of  machines  in  which  this  object  is  used;  3)  the 
number  of  object  per  machine;  4)  the  demand  in  pieces  per  years  of  the 
planned  period. 

As  a  result  of  clarification  of  the  approximate  demand,  it  may  be 
found  that  the  demand  for  certain  products  can  diminish  toward  the  end 
of  the  planned  period,  in  which  case  standardization  or  normalization 
of  the  corresponding  objects  can  cease  to  be  necessary.  The  demand  for 
other  products  can  be  found  to  be  so  small  that  the  cost  of  standardi¬ 
zation  or  normalisation  and  the  possible  subsequent  organization  of 
specialized  production  can  be  found  to  be  undesirable.  These  successive 
eliminations  can  be  used  to  eliminate  from  the  nomenclature  being  pre¬ 
pared,  all  or  almost  all  objects  which  are  either  not  timely,  or  with¬ 
out  a  future. 

On  the  other  hand,  totalling  the  demand  for  the  given  subassem¬ 
blies  and  components  for  different  kinds  of  machines  and  equipment, 
which  were  previously  considered  not  to  be  substantial  enough  for 
standardization  (due  to  the  fact  that  they  were  produced  in  a  scatter- 
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ed  manner,  at  many  plants  and  at  great  cost)  can,  conversely,  be 
found  to  be  timely  and  even  urgent.  Here,  still  another  quite  positive 
factor  is  determined,  i.e.  the  feasibility  of  producing  standardized 
or  normalized  components  and  subassemblies,  according  to  unclassified 
centralized  orders  "for  the  warehouse,"  and  not  for  the  individual 
machines  for  which  they  are  intended,  i.e.  in  one  series  for  a  certain 
planned  time  interval.  As  a  result  of  standardization  and  centraliza¬ 
tion  of  orders,  the  machine-building  plants  are  relieved  from  conti¬ 
nuous  small  individual  orders. 

In  elaborating  standards  and  normal  standards  for  common  subas¬ 
semblies  and  machine  components,  a  great  amount  of  attention  is  paid 
to  the  selection  of  expedient  materials.  This  is  the  most  favorable 
instant  for  extensive  adaption  of  plastics. 

Substantial  preliminary  work  was  performed  by  the  VNIIPTUglemash 
Institute  in  1959-60  relative  to  1660  different  kinds  of  machines  and 
equipment  produced  by  coal,  peat,  lifting  and  road  construction  ma¬ 
chine  building  plants  and  also  for  [railroad]  cars,  diesels,  turbines 
and  other  objects  of  heavy  machine  building.  This  work  has  shown  that 
about  6400  designations  of  subassemblies  and  components  of  the  enumer¬ 
ated  machines  and  equipment  can  be  produced  from  plastics,  but  the  in¬ 
dustry  is  not,  as  yet,  ready  for  it. 

Adaption  of  plastics  is  of  great  significance,  also  due  to  the 
fact  that  it  promotes  lowering  the  total  weight  of  equipment.  For  ex¬ 
ample,  use  is  made  In  coal  shafts  of  the  type  KS-9  scraper  conveyor 
which  weighs  22  tons.  The  miners  must  move  from  one  place  to  another 
and  are  Justified  in  asking  why  the  previously  produced  type  SKR-20 
conveyor  weighed  17  tons  and  the  more  modem  KS-9  weighs  5  tons  more? 


3.  COMPILATION  OP  THE  ENGINEERING  ASSIGNMENT  AND  WORK  PROGRAM  OF 
STANDARD  ELABORATION 

The  engineering  assignment  for  elaboration  of  each  standard  must 
be  counted  as,  a  document  of  first  order  of  importance.  Simultaneous 
with  requirements  put  to  the  future  standard  with  respect  to  its  con¬ 
tent  and  volume,  the  engineering  assignment  must  also  present  basic 
requirements  to  the  performance  of  the  work. 

The  standardization  practice  knows  many  cases  when  the  absence 
of  the  engineering  assignment  (or  when  it  does  exist,  but  has  not  been  ; 
compiled  in  a  sufficiently  specific  manner),  has  caused  great  difficul¬ 
ties  in  elaborating  standards.  The  desirability  of  Inclusion  in  the 
standard  of  individual  sections  and  indicators,  the  necessity  to  ana¬ 
lyze  and  substantiate  individual  points,  etc. ,  have  resulted  In  a  large 
number  of  discussions.  Cases  are  known  when,  after  the  first  draft  of 
the  standard  proposal  has  been  elaborated,  trends  In  the  compilation 
and  Interpretation  of  the  topic  were  found  which  contracdlcted  the  Ini¬ 
tial  intent  and  Idea  on  which  the  planning  organization  has  based  the 
future  standard.  The  quality  of  the  standard  being  elaborated  depends 
directly  on  the  quality  of  preparation  and  substantiation  of  the  en¬ 
gineering  assignment. 

As  an  example  of  undervaluation  of  the  engineering  assignment, 
we  can  present  a  charactdristic  case  (according  to  Ya.V.  Shuliko, 
NIIKhBIMASh) .  In  elaborating  normal  standards  for  lubricators,  which 
in  this  case  where  classified  In  the  category  of  lubrication  system 

p 

subassemblies  for  high-pressure  compressors  (above  100  kg/cm  ),  It 
was  necessary  to  Include  a  reducer  in  the  normalized  lubricator  unit. 
Those  implementing  the  normal  standard  draft,  have  chosen  a  planetary 
reducer  with  gear  meshing  which  has  been  assimilated  by  the  industry. 

It  was  found,  upon  detailed  analysis  of  the  elaborated  normal  standard  [ 


draft,  that  the  reducer  chosen  is  not  suitable  for  the  given  case, 
since  it  is  intended  only  for  intermittent  operation  involving  short 
runs  and  not  for  continuous  operation  which  is  peculiar  to  the  lubri¬ 
cators  which  were  normalized,  It  was  necessary  to  return  the  normal 
standard  draft  to  its  authors  for  revision,  which  could  have  been 
avoided  if  the  engineering  assignment  would  have  specified  the  speci¬ 
fic  requirements  put  to  the  reducer  relative  to  its  operational  regime 
or,  in  any  case,  if  it  had  called  the  attention  of  the  authors  of  the 
normal  standard  proposal  to  the  necessity  of  considering  the  operation¬ 
al  peculiarities  of  the  normalized  lubricator. 

The  engineering  assignment  for  the  elaboration  of  a  standard  or 
normal  standard  draft  should  originate  in  that  organization  which  has 
been  entrusted,  according  to  the  approved  plan,  with  heading  the  work 
on  the  given  topic.  Then,  this  assignment  is  refined  together  with  the 
base  organization.  The  task  of  the  latter  includes  determination  of 
the  completeness  of  the  engineering  assignment  and  of  its  conformance 
to  requirements  put  to  the  future  standard  or  normal  standard.  The  ba¬ 
se  organization  edits  points  of  the  engineering  assignment  and  supple¬ 
ments  it  by  specific  considerations  and  requirements  pertinent  to  each 
specific  case. 

Engineer _ng  assignments  for  elaboration  of  standards  and  normal 
standards  are  sent  out  by  request  to  interested  plants,  design  and 
other  organizations,  including  certain  consumers.  However,  since  the 
object  of  standardization  is  a  component  or  subassembly,  v/hich  is  a 
part  of  a  machine,  mechanism,  apparatus,  etc.,  it  is  still  more  natural 
that  the  consumer  should  Judge  the  quality  of  the  subassembly  or  com¬ 
ponent. 

The  producer  can  Judge  the  rationality  of  the  proposed  dimension 
series  and  of  attempts  to  find  a  more  refined  design  for  the  standard- 


Ized  or  normalized  components  and  subassemblies  presented  In  the  en¬ 
gineering  assignment,  only  after  appearance  of  specific  suggestions. 

For  this  reason,  engineering  assignments  should  not  be  sent  on  request  ; 
to  all  plants  interested  in  the  given  subassemblies  or  components. 

After  the  engineering  assignments  are  refined,  they  are  approved  and 
sent  to  the  producing  plants  already  in  the  capacity  of  directives 
for  achieving  the  planned  standardization  and  normalization  work. 

In  individual  cases,  when  the  objects  of  standardization  or  nor-  * 
malization  are  complex  products  of  various  types,  it  is  expedient  to 
subject  the  engineering  assignment  draft  to  consideration  and  delibe¬ 
ration  at  a  meeting  of  the  scientific  and  technological  council,  or 
at  a  technical  conference  with  participation  of  competent  specialists. 
The  desirability  of  this  consideration  and  deliberation  depends  on  the 
complexity  of  the  work,  the  significance  of  the  standardized  object 
(the  scale  on  which  it  is  used,  the  degree  to  which  its  position  and 
function  in  the  machine,  or  mechanism,  is  critical,  etc.).  Considera¬ 
tion  of  the  engineering  assignment  is  expedient  also  in  those  cases 
when  standardization  of  the  product  designs  Is  combined  with  replace¬ 
ment  of  materials  being  used,  adaption  of  new  production  processes, 
etc.  Thereupon,  the  draft  of  such  an  engineering  assignment  Is  sent 
for  agreement  and  approval.  The  minutes  of  deliberations  are,  in  many 
cases,  a  mandatory  supplement  to  the  engineering  assignment  which 
should  be  pointed  out  in  the  text  of  the  latter. 

The  engineering  assignment  should  provide  for  the  implementation 
of  the  following  basic  points: 

l)  determination  of  the  production,  economic  desirability  and  of 
the  advantages  accruing  to  the  national  economy  by  the  elaboration  of 
the  given  standard  or  normal  standard; 

2^  determination  of  the  character  and  amount  of  participation  of 


various  implementing  organizations  in  the  elaboration  of  the  draft: 
if  it  is  elaborated  by  only  one  organization,  then  the  participation 
in  this  work  of  its  individual  laboratories,  offices,  departments, 
etc.,  is  specified; 

3)  compilation  of  a  summary  and  evaluation  of  the  available  ori¬ 
ginal  data  which  include  the  technical  literature,  existing  standards 
and  normal  standards,  including  also  international  and  foreign  stand¬ 
ards,  various  catalogs,  handbooks,  drawing,  etc. ;  the  present  time 
level  of  development  of  science  and  technology  in  the  given  field  is 
also  described; 

4)  a  list  of  planned  scientific  research  and  investigative  work, 
their  content  and  purpose; 

5)  determination  of  the  . purpose  of  the  standard  or  normal  stand¬ 
ard  draft  whose  elaboration  is  contemplated,  namely:  specialization 
or  centralization  of  production,  increasing  the  economic  level  of  the 
design  or  the  level  of  interchangeability,  introducing  uniformity, 
etc. ; 

6)  substantiation  of  qualitative  and  quantitative  indicators 
(elements)  of  the  standardized  product,  here  a  list  of  elements  the 
inclusion  of  which  in  the  given  standard  or  normal  standard  is  manda¬ 
tory,  is  given  in  the  engineering  assignment; 

7)  a  list  of  basic  problems  which  are  peculiar  of  the  standard¬ 
ized  or  normalized  objects  and  which,  therefore,  require  an  especially 
thorough  study  and  substantiation: 

8)  ensuring  proper  relationship  between  the  elaborated  standard 
or  normal  standard  and  the  existing  state  standards,  or  machine  build¬ 
ing  normal  standards,  in  order  to  avoid  contradictions  and  also  in  or¬ 
der  to  make  possible  the  use  of  tested,  extensively  used  data,  for  ex¬ 
ample,  testing  methods,  permissible  deviations,  calculated  (design] 


coefficients,  etc. ; 

9)  determination  of  the  techno-economical  effectiveness  of  the 
standard  or  normal  standard  with  most  complete  consideration  of  their 
purpose. 

In  appropriate  cases,  the  engineering  assignment  additionally 
specifies i 

a)  the  need  to  study  the  shortcomings  of  existing  designs  which 
are  similar  to  those  standardized  or  normalized,  in  order  to  eliminate 
these  shortcomings  in  the  elaboration  of  revision  of  the  standard  (or 
normal  standard); 

b)  procedure  and  time  periods  for  performing  scientific  research 

work; 

c)  Imperativeness  to  produce  and  test  specimens  and  test  batches 
of  the  standardized  and  normalized  products; 

d)  the  necessity  for  performing  strength,  rigidity  and  operation¬ 
al  stability  calculations  and  the  like; 

e)  the  necessity  for  satisfying  special  requirements  put  to  pack¬ 
ing,  storage  and  transportation; 

f)  the  desirability  of  additional  concurrences,  etc. 

On  the  basis  of  the  engineering  assignment  which  has  been  elabo¬ 
rated  and  approved  in  the  prescribed  fashion,  the  person  charged  with 
elaboration  of  the  standard  or  normal  standard  draft  compiles  an  ope¬ 
rational  plan  which  successively  lists  working  stages,  giving  their 
basic  content,  composition  and  qualifications  of  those  responsible  for 
Implementation,  the  required  experimental  work,  necessary  equipment, 
instruments  and  materials,  the  time  schedules  and  the  necessary  finan¬ 
cial  means. 

In  its  final  form,  the  working  plan,  upon  being  agreed  upon.  Is 
approved  by  the  leadership  of  that  organizat? 'n  which  is  charged  with  f 
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the  Implementation  of  the  gl*'en  standard  or  normal  standard  and  is 
then  Included  In  the  subject  field  plan  and  the  appropriate  financing 

uwv/umctAV  • 

The  engineering  assignment,  together  with  the  operational  plan 
thus,  on  one  hand,  represents  a  detailed  methodological  guide  for  the 
elaboration  of  the  given  specific  standard  or  normal  standard  and,  on 
the  other  hand,  both  these  documents  serve  as  a  basis  for  checking  the 
progress  of  their  elaboration  at  any  stage.  Finally,  after  the  elabo¬ 
ration  of  the  standard  or  normal  standard  draft  has  been  completed, 
it  is  possible  to  judge  its  quality  and  completeness  on  the  basis  of 
comparison  with  the  engineering  assignment  and  the  operational  plan. 

In  Individual  cases,  it  is  desirable  to  compile  a  preliminary 
engineering  assignment  in  order  to  use  opinions  expressed  about  it  bj 
interested  organizations  and  refinements  of  technical  requirements  as 
a  basis  of  elaborating  a  better  substantiated  engineering  assignment. 
The  preliminary  engineering  assignment  should  Include  the  following 
information: 

1)  full  designation  of  the  standard  or  normal  standard  draft  sub¬ 
ject  to  elaboration; 

2)  the  author  of  the  draft  and  the  Implementation  schedule; 

3)  the  purpose  served  by  the  standard  of  normal  standard; 

4)  list  of  organization  from  which  original  data  should  be  ob¬ 
tained; 

5)  determination  of  the  demand  for  the  standardized  or  normalized 
products ; 

6)  original  data  which  should  serve  as  the  basis  for  elaboration 
of  the  standard  or  normal  standard  proposal; 

7)  the  degree  to  which  mass  production  is  possible; 

8)  the  most  prevalent  parameters  (a  series,  or  series,  of  para- 
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meters) ; 

9)  basic  engineering  data  on  the  standardized  or  normalized  pro¬ 
ducts; 

10 )  the  procedure  for  considering  materials  collected  according 
to  the  preliminary  engineering  assignment  and  the  procedure  for  elabo¬ 
ration  and  approval  of  the  final  engineering  assignment; 

11)  additional  information  and  instructions  pertaining  to  refine¬ 
ment  of  the  engineering  a:  lent. 

A  certain  part  of  existing  normal  standards,  especially  of  branch 
and  local  normal  standards,  was  elaborated  without  sufficiently  clear¬ 
ly  defined  engineering  assignment.  For  this  reason,  mandatory  adaption 
of  engineering  assignments  by  the  standardization  and  normalization 
practice  should  be  considered  as  one  of  the  first  priority  methodolo¬ 
gical  tasks  of  base  organizations. 

4.  CLARIFICATION  OF  THE  APPLICABILITY  OF  STANDARDIZED  CC  '.  '•NENTS  AND 
SUBASSEMBLIES  BY  THEIR  BASIC  PARAMETERS 

In  establishing  the  total  demand  for  standardized  or  normalized 
components  and  subassemblies,  it  Is  necessary  to  clarify  boundaries 
of  their  application.  In  elaborating  normal  standards.  It  is  important 
to  know  not  only  specific  standard  sizes  of  components  or  subassemblies 
but  also  the  specific  machines  In  whose  assembly  they  can  be  used. 

This  question  can  be  clarified  by  using  the  statistical  method  and  the 
structural  analysis  method. 

The  statistical  method  is  used  In  those  cases  when  the  dimensions, 
parameters  and  design  formulation  of  the  standardized  or  normalized 
products  depend  entirely  on  that  joint,  subassembly  or  machine  for 
which  these  products  are  used. 

For  example,  the  piston  pin  does  not  influence  the  dimension  of 
the  piston  or  connecting  rod;  conversely,  all  dimensions  and  technical 
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characteristics  of  the  piston  pin  depend  on  these  components  and  their 
elements.  Standardization  of  these  components  is  in  the  majority  of 
cases,  limited  to  elimination  of  inefficient  fractionality  in  dimen¬ 
sions,  unification  of  technical  requirements*  etc.  The  applicability 
in  these  cases,  is  determined  primarily  by  statistical  methods.  Certain 
reworking  of  designs  with  the  purpose  of  unification  of  component  di¬ 
mensions,  tolerances  and  fits,  dimensions  of  chamfers,  fillets  and 
other  structural  elements,  is  done  with  mandatory  consideration  of  the 
specific  use  to  which  they  are  put  in  the  different  subassemblies  and 
machines . 

The  parameter  and  dimension  series  used  in  the  standard  or  normal 
standard  draft  being  elaborated  are,  if  necessary,  subdivided  into 
groups,  each  of  which  is  referred  to  specif led  kinds  of  machines  pos¬ 
sessing  specific  properties.  Thus,  for  example,  the  piston  pin  may 
have  different  t  olerances  and  fits  for  cast* iron  and  aluminum  pistons 
with  the  same  dimensionn,  or  it  OSH  bo  fabricated  from  different  ma¬ 
terials,  depending  on  the  operating  temperatures  (for  a  diesel,  for 
a  compressor,  etc.).  It  follows  from  this  that,  in  the  first  method 
used  for  clarifying  the  demand  for  components,  their  design  analysis 
is  an  auxiliary  concurrent  factor. 

The  design  analysis  method  is  mere  complex,  but  together  with 
this  also  more  effective.  This  method  is  based  on  a  detailed  analysis 
of  the  designs  of  the  standardised  or  normalised  articles.  In  the  ma¬ 
jority  of  cases,  it  must  involve  scientific  research  or  experimental 
work. 

The  Initial  stage  of  deslgg  amalyilS  Is  based  on  the  choice  of 
assemblies  or  components,  either  Pith  the  Sams  designation  or  .similar 
to  one  another,  with  identic!  CP  Similar  fractional  purpose.  Then, 
these  subassemblies  or  components  ere  grasped  bp  their  parameters  and 


a imens ions,  as  a  result  of  which  some  non- ordered  series  or  actual 
utilization  are  formed.  It  is  here  made  apparent  that  several  compo¬ 
nents  and  subassemblies  with  idential  operational  functions,  but  with 
different  design  formulation  are  devolved  upon  identical  or,  in  any 
case,  close  parameters  and  basic  dimensions.  This  is  a  result  of  the 
unlimited  design  inheritance  as  a  result  of  which  components  and  sub- 
assemblies  o*  .any  machines,  mechanisms  and  apparatus  being  produced 
have  for  a  long  time  retained  all  those  features  which  were  peculiar 
to  their  prototypes  purchased  at  different  times,  including  those  ob¬ 
tained  from  many  foreign  firms  in  the  years  of  the  first  five-year 
plans. 

As  we  know,  patent  limitations  and  competitive  considerations  of 
capitalist  enterprises  create  an  infinite  number  of  Individual  designs 
of  all  kinds  of  products  and  their  component  parts  which  do  not  give 
any  substantial  functional  advantages.  The  Indiscriminate  design  in¬ 
heritance  makes  standardizat ion  and  normalization  extremely  difficult. 
An  example  of  this  Is  the  unification  of  fractionating  columns,  the 
basic  working  components  of  which  are  the  so-called  bubble  caps.  A  con¬ 
siderable  amount  of  columns  was  brought  into  the  USSR  from  different 
countries,  prior  to  the  Great  Fatherland  War  [World  War  II].  For  this 
reason,  when  work  for  normalization  of  the  bubble  caps  started,  30  de¬ 
signs  of  these  caps  were  found  which  performed  Identical  functions. 
Naturally,  Inclusion  of  all  or  many  cap  types  in  the  normal  standard 
draft  was  found  to  be  irrational.  It  was  necessary  to  Include  those 
which  present  advantages  In  their  manui'acti  o  *  and  provide  for  efficient 
operation.  Scientific  research  and  experlmenta?.  work,  some  of  it  di¬ 
rectly  at  chemical  plants,  was  performed  for  several  years.  Three  cap 
types  were  determined  as  a  result,  the  production  adaptability  of 
whose  design  satisfied  manufacture  and  installation  requirements.  They 
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also  satisfied  the  stringent  requirements  of  the  fractionating  pro¬ 
cess.  The  specific  suitability  of  each  of  the  three  types  of  caps 
was  also  determined  and  properly  substantiated.  Prerequisite  condi¬ 
tions  v/ere  created  lor  organizing  their  production  at  specialized 
plants,  since  the  total  demand  for  them  is  counted  in  tens  of  thou¬ 
sands  of  pieces. 

In  choosing  materials  for  standardizing  structural  elements  of 
components,  it  is  also  necessary  to  select  data  about  the  suitabili¬ 
ty  of  the  cutting  and  measuring  tools,  which  is  used  for  shaping  and 
inspect ion,  respectively,  of  the  normalized  structural  elements. 

If  the  starting  material  are  working  drawings,  then  they  should 
be  used  for  compiling  summary  tables  of  applicability,  showing  the 
annual  demand  for  the  corresponding  subassemblies  and  components. 

These  summary  tables  can  contain  the  following  Information: 

1)  designation  of  the  component  or  subassembly; 

2)  name  of  the  component  or  subassembly; 

3)  name  of  machine  for  which  the  component  or  subassembly  are 

used; 

4)  number  of  components  or  subassemblies  per  machine; 

5)  an:  aa 1  output  of  machines; 

6)  annual  output  of  components  or  subassemblies. 

Jfur  production  process  analysis  purposes  and  for  determination 
of  the  optimal  design  of  the  normalized  components  or  subassemblies ; 
use  Is  made  of  cards  or  tables  which  show  sketches  of  these  components 
or  subassemblies,  giving  their  basic  dimensions  and  other  Information. 
These  cards,  or  tables,  can  serve  as  a  basis  for  determining  the  ef¬ 
ficiency  and  production  adaptability  of  the  component  or  subassembly, 
the  labor  time  required  for  manufacture,  materials  used,  etc. 


5.  COMPILATION  OF  DIMENSIONAL  AND  PARAMETRIC  SERIES  OF  COMPONENTS  AND 
SUBASSEMBLIES  BEING  STANDARDIZED 

Subassemblies  and  components  the  standardization  of  which  is  con¬ 
templated  can  differ  substantially  by  their  functional  designation, 
basic  parameters  and  dimensions.  Thus,  for  example,  basic  characteris¬ 
tics  of  many  products  being  standardized  are:  productivity,  rating, 
speed,  resistance  to  various  loads,  geometric  dimensions,  weight,  de¬ 
sign  arrangement,  etc.,  and  frequently  also  the  ratio  of  tv/o  or  more 
characteristic  parameters.  The  basic  parameters  of  shafts,  pipes,  pro¬ 
filed  rolled  stock  and  steel  cables  are  their  cross-sections.  Here, 
steel  cables  require  an  additional  characteristic  determining  their 
construction,  I.e.  the  number  of  strands  and  of  wires  in  each  strand. 
Pipeline  fittings  are  characterized  by  two  main  parameters  -  the  nominal 
pressure  and  nominal  flow- passage.  Built-in  electric  motors  of  various 
types  are  characterized  by  the  rating  and  rpm,  compressors  and  pumps  - 
by  the  pressure  and  delivery,  reducers  -  by  the  transmission  ratio  and 
torque,  bearings  -  by  the  allowable  load  and  rpm. 

The  enumerated  parameters  and  other  indicators  determining  the 
basic  characverlstlc  of  products  are  only  main  characteristics.  Natu¬ 
rally,  the  more  complete  technical  characteristic  of  products  being 
standardized  is  determined  by  a  certain  larger  or  smaller  number  of 
additional  parameters  which  depend  on  the  basic  parameters,  "’hus,  for 
example,  the  main  parameters  of  Journal  bearings  are  the  allowable 
load  and  rpm.  The  bearing  diameter  and  length,  dimensions  of  housing 
cover  bolts,  bearing  area  of  housing,  height  from  the  bearing  surface 
to  the  shaft  axis,  etc.,  are  subordinated  quantities;  they  can  be  de¬ 
termined  from  equations  upon  assuming  certain  constant  coefficients 
and  relationships  such  as:  the  value  of  the  allowable  specific  pres¬ 
sure  on  the  working  surface;  rational  relationship  between  the  diame- 


-  298  - 


ter  and  the  length  of  the  shaft  Journal,  proportional  relationship 
between  the  tearing  diameter  to  the  distance  from  the  axis  to  the 
housing  base. 


If  the  mall';  parameter  for  high-pressure  threaded  fittings  are 
the  flow  hole  diameter  (nominal  flow- pas sage)  and  pressure,  then  the 
remaining  dimensions  such  as:  thread  diameters,  their  lengths,  hexa¬ 
gons,  etc.,  will  be  a  function  of  these  parameters  only. 

Dimensional  series  of  components  and  subassemblies  depend  in  the 

^  < 

majority  of  cases  directly  on  the  peculiarities  of  these  machines  of 
which  thev  are  component  parts.  Consequently,  dimensional  series  of 
components  and  subassemblies  shoud,  with  satisfactory  sequence  and 
accuracy,  correspond  to  main  parameters  (speed,  temperature,  pressure, 
capacity  V  various  criteria,  load,  etc.).  Differences  from  the  above 
arise  in  cases  when  the  component  or  subassembly  perform  independent 
functions,  for  example,  lubricant,  cooling  or  heating  medium  delivery, 
etc.  In  these  cases.  It  is  not  possible  to  refer  to  previously  stand¬ 
ardized  general  purpose  devices.  This  is  the  reason  for  elaboration 
of  separate,  independent,  parametric  series. 

Determination  of  the  value  of  each  parameter  separately  and  the 
subsequent  establishment  of  a  parametric  series  is  a  very  complex  pro¬ 
cess,  requiring  from  those  performing  it  systematic  accumulation  of 
experience.  We  shall  show  this  through  an  example  of  substantiation  of 
one  of  the  parameters  of  the  general  purpose  compressors  -  the  compres¬ 
sed  air  pressure.  The  majority  of  users  of  these  compressors  need  a 
pressure  of  6  kg/cm  ,  some  require  5  and  4  kg/cm  and,  in  individual 
cases,  7  and  3  kg/cm?  Is  needed.  To  fully  satisfy  the  existing  or 
stated  requirements.  It  would  thus  bo  necessary  to  have  a  pressure  se- 
.  rles  including  4,  5>  6,  7  and  8  kg/cm  .  This  Is  the  series  of  pressure 
encountered  by  standardization  workers  several  years  ago.  It  became 
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necessary  to  standardize  the  main  parameters  and  on  this  basis  to  de¬ 
velop  branch  standardization  of  common  compressor  subassemblies  and 
components. 

The  parameter  series  was  established  in  the  following  sequence. 
Statistical  analysis  performed  of  the  needs  of  individual  users  has 
shovm  that  the  majority  needs  compressors  providing  a  pressure  of  the 

p 

order  of  4-6  kg/cm  and  the  remaining  requirements  comprise  a  minori¬ 
ty.  This  was  followed  by  analysis  of  actual  conditions  under  which  the 
compressors  operated.  It  was  found  that  in  order  to  satisfy  the  re¬ 
quirements  of  all  users  (i. e.,  production  units  using  compressed  air 
power),  it  is  desirable  to  manufacture  compressors  with  two  pressures: 

4  and  8  kg/cm2. 

It  must  be  taken  into  account  that  the  main  parameter,  in  the 
given  case  pressure,  is  always  a  quantity  on  which  to  a  lesser  or 
greater  degree  depend  all  remaining  parameters  and  dimensions,  which 
additionally  characterize  the  machine’s  properties.  The  parameter  in 
all  cases  serves  as  a  starting  point  for  the  subsequent  design  of  ob¬ 
jects.  A  high  scientific  and  technical  level  of  standardization  of  the 
main  parameter  predetermines  its  stability  and  economy  and,  consequently, 
also  the  perfection  of  design  formulation  of  subassemblies  and  compo¬ 
nents  upon  no  malization.  The  second  operational  parameter  of  a  com¬ 
pressor  Is  its  delivery,  determined  by  the  cylinder  diameter,  piston 
stroke  and  number  of  piston  strokes  per  minute.  The  combination  of  the 
enumerated  parameters  and  dimensions,  taking  into  account  friction  In 
component  and  subassembly  Joints,  makes  it  possible  to  determine  the 
parameter  which  characterizes  the  economic  side  of  operation,  I.e.  the 
required  rating.  Thereupon,  parameters  such  as  compressed  air  tempei*- 
ature  of  cooling  water  at  inlet  ar.d  discharge  and  its  flow  rate  are 
determined. 
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It  is  not  difficult  to  satisfy  oneself  to  the  effect  that  all 
the  enumerated  parameters  and  dimensions  can  be  classified  as  sub¬ 
stantial  quantities,  characterizing  the  .'  rational  properties  of 
the  machine  (compressor  in  the  given  case]  and  its  economy,  ensuring 
of  which  depends  on  structural  peculiarities  of  components,  subassem¬ 
blies  and  Joints. 

Regardless  of  which  subassembly  is  considered  -  cylinder  block, 
connecting  rod,  assembled  valve,  etc.,  each  of  them  is  subordinated 
to  one  or  several  basic  parameters  and  dimensions  of  the  compressor. 

No  additional  parameters,  peculiar  only  to  subassemblies  and  compo¬ 
nents,  arise. 

In  those  cases  when  the  subassemblies  and  components  subject  to 
standardization  or  normalization  which  are  component  parts  of  differ¬ 
ent  machines  are  produced  in  more  or  less  large  series,  it  becomes 
necessary  to  consider  the  possibility  of  decreasing  the  number  of  stand¬ 
ard  sizes  of  these  components  and  subassemblies.  The  purpose  of  this 
stv  y  Is  the  feasibility  of  eliminating  the  necessity  of  providing 
each  machine  with  Its  ovm  subassemblies  and  components  peculiar  to  it 
only.  An  attempt  should  be  made  at  an  arrangement  whereby  one  subassem¬ 
bly  (or  component)  is  suitable  for  inclusion  in  the  design  of  several 
different  machines.  In  addition  to  clarifying  the  economic  expedience 
of  this  measure,  which  promotes  decreasing  the  number  of  typical  sizes 
of  subassemblies  and  components  being  produced,  the  technical  feasibi¬ 
lity  of  this  step  should  also  be  considered. 

We  should  not  forget  that  sometimes  such  a  measure  is  found  to 
be  advantageous  also  In  those  cases  when  a  larger  subassembly  (or  com¬ 
ponent)  and,  consequently,  one  requiring  a  larger  labor  Input  and  ex¬ 
pense,  replaces  or  smaller  subassembly  (or  component),  i.e.  one  which 
requires  a  smaller  labor  input,  since  this  decreases  the  cost  of  pro- 
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ducing  the  machine  due  to  extending  the  run  length  of  production  and 
expansion  of  the  field  of  Interchangeability. 

The  most  convincing  proof  of  the  expedience  of  solutions  used  in 
the  field  of  establishing  varies  of  parameters  and  dimensions  of  ma¬ 
chine  subassemblies  and  components  is  conformance  to  the  preference 
numbers  system.  * 

The  dimensions  of  machine  components  are  subordinated  in  an  over¬ 
whelming  number  of  cases  to  strength  considerations  which  are  deter¬ 
mined  by  functions  performed  by  these  componer.L z,  be  they  dovels,  pins, 
gears,  axles,  pullrods,  beams,  etc.  Strength  indicators  or  character¬ 
istics  are,  as  a  rule,  equivalent  to  the  values  of  component  cross- 
sections,  which  vary  depending  on  the  character  of  applied  load  and 
on  properties  of  that  material  from  which  the  component  under  considt.- 
at ion  is  made.  The  calculation  of  each  component  is  thus  based  on  a 
certain  parametric  characteristic,  whiqh  is  a  prerequisite  condition 
for  seeking  an  advantageous  design  formulation  of  the  component  and, 
in  particular,  for  determination  of  the  geometric  shape  of  the  cross- 
section  which  is  most  efficient  for  each  individual  case. 

The  above  process  for  establishing  dimension  characteristics  of 
components  shows  the  existence  of  a  direct  relationship  between  the 
parameters  and  dimensions;  it  makes  it  possible  to  create  a  method  for 
choosing  dimensional  series  for  practical  purposes.  This  method  can 
be  based  on  the  following  considerations. 

Let  us  assume  that  the  component  being  standardized  works  in  ten-  +■ 

sion  in  a  certain  specific  mechanism,  several  standard  sizes  of  these 
mechanisms  being  in  existence,  each  of  which  being  characterized  by 
a  parameter  expressed  by  a  specified  load  (force).  This  load  is  taken 
up  by  the  component  being  standardized  and,  for  this  reason,  it  is  its 
characteristic  parameter.  Let  us  assume,  further-  that  the  parameter 
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series  for  all  these  standard  sizes  corresponds  to  the  10th  series 
of  preference  numbers,  with  a  relative  difference  between  adjacent 
terms  equal  to  25$.  Let  us  also  assume  that,  upon  design  considera¬ 
tions,  this  component  must  have  a  round  cross-section.  Consequently, 
it  will  have  the  diameter  as  its  dimensional  characteristic.  Let  us 
assume  further  that  it  was  decided  to  construct  the  dimensional  se¬ 
ries  of  the  components  being  standardized  in  the  same  manner  as  tne 
parametric  series,  i.e.  also  in  accordance  to  the  10th  series  of  pre¬ 
ference  numbers.  In  this  case,  the  relative  difference  between  adja¬ 
cent  diameters  will  also  be  25&  but  the  cross-sectional  areas,  which 
characterize  the  carrying  or  load  capacities  of  components,  will  have 
a  difference  of  the  order  of  6o£.  These  components  will  thus  have  ex¬ 
cessive  safety  factors. 

If  the  diameter  is  series  is  constructed  not  by  the  10th  but  by 
the  following,  20th  series,  then  the  values  of  the  cross-sectional 
areas  will  correspond  to  the  10th  series,  i.e.  they  will  correspond 
to  the  parameters  of  the  aforementioned  mechanism. 

The  above  serves  as  a  basis  for  considering  the  practice  of  ap¬ 
plication  of  preference  numbers,  in  which  both  the  main  parameters  of 
mechanisms  and  linear  dimensions  of  components  which  are  used  in  the 
given  mechanisms,  are  chosen  by  the  same  geometric  progression  series, 
as  incorrect. 

The  relationship  between  parameters  characterizing  the  load  ma¬ 
gnitudes  (forces,  etc.),  and  linear  dimensions  of  components  which 
taVe  up  these  loads,  can  be  expressed  In  the  general  form  in  the  fol¬ 
lowing  manner. 

Linear  di^nsions  which  characterize  the  cross-sectional  areas 
of  components  should  be  established  by  a  geometric  series  of  preference 
numbers  which  is  the  subsequent,  i.e.  the  higher  series  in  the  stand- 


ard  system  of  preference  numbers: 

R5  parameter  series  has  a  corresponding  RalO  dimension  series 

RIO  "  "  "  «  Ra20  "  ** 

R20  "  nun  n  t.  n 

The  following  was  established  by  analyzing  153  existing  parame¬ 
ter  and  dimension  series  of  various  products,  provided  for  in  68  do¬ 
mestic  normal  standards  for  components  and  subassemblies  of  metallur¬ 
gical,  petroleum  and  chemical  machine-building  and  also  for  automotive 
vehicles,  machine  tools  and  shipboard  equipment 

The  majority  of  the  153  parameter  and  dimension  series  (110  se¬ 
ries)  is  devolved  upon  the  derived  RIO  and  R20  series  and  the  minority 
belongs  to  the  R5  derived  series.  Here,  as  a  rule,  the  starting  para¬ 
meters  form  R5  and  RIO  derived  series,  or  series  close  to  R5  and  RIO  and 
the  dimension  series  in  these  cases  correspond  to  series  derived  on 
the  basis  of  RIO  and  R20.  In  a  considerably  smaller  number  of  cases, 
the  starting  parameter  series  correspond  to  derivatives  of  the  R20 
series,  but  then  the  dimensions  series  have  values  approaching  the 
R40  series  and  Its  derivatives. 

Analysis  of  169  parameter  and  dimension  series  of  various  pro¬ 
ducts  provided  for  in  92  standards  and  normal  standards  of  Belgium, 
Rumania,  France  and  Switzerland  and  also  in  DIN  normal  standards  has 
shown  that  a  specified  governing  relationship  exists  also  here.  The 
overwhelming  majority  of  the  aforementioned  I69  series  was  constructed 
on  the  basis  of  derived  RIO  and  R20  series.  However,  which  Is  also  the 
case  in  Soviet  normalization  practice,  "pure"  geometric  series  (i.e. 
fully  conforming  to  the  RIO  or  R20  series)  are  a  rare  phenomenon  also 
in  these  countries. 

Among  the  24  series  of  the  13  Belgian  standards  analyzed,  not  one 
parameter  series  was  found,  but  dimension  series,  with  rare  exceptions, 
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are  constructed  according  to  derivatives  of  the  R20  series.  Among  the 
32  series  of  the  1 5  DEI  normal  standards  analyzed,  exist  four  parame¬ 
ter  series,  the  values  of  which  approach  the  R5  and  RIO  series.  The 
major  part  of  parameter  series  corresponds  to  derived  RIO  and  R20  se¬ 
ries  and  the  minor  part  conforms  to  the  R40  series.  18  series  were 
analyzed  in  the  14  Rumanian  normal  standards,  among  which  were  found 
three  parametric  series,  all  of  which  are  more  or  less  close  to  the 
R5  and  RIO  series.  Dimension  series  in  these  14  nomal  standards  are 
mostly  conforming  to  derivatives  of  RIO  and  R20  series  and  the  remain¬ 
der  corresponds  to  the  R40  series. 

The  present-day  machine  building  practice  of  the  PRG  [German  Fede¬ 
ral  Republic]  extensively  uses  the  preference  numbers  system.  But  also 
here  the  series  being  standardized  are  subjected  to  certain  refine¬ 
ments,  which  can  be  shown  through  an  example  of  type  TVB  variable- 
speed  drives,  produced  by  the  firm  of  Chexm,  Muller  and  Co.  The  dia¬ 
meters  of  sheaves  of  these  drives  comprise  the  following  series :  63, 

80,  90,  100,  125,  140,  160,  180,  200,  224,  250,  280,  315  and  400  mm. 

This  is  the  R20  series  but  diameters  of  71  >  112  and  355  mm  were  ex¬ 
cluded  from  It. 

The  Soviet  normalization  practice  uses  predominantly  parameter 
series  based  on  derivatives  of  R5  and  RIO  series  and  dimension  series 
based  on  derivatives  of  the  RIO  and  R20  series.  As  an  example,  we  can 
cite  normalization  of  track  wheels  for  non-self-propelled  carts.  Here, 
the  allowable  loads  on  the  wheels  are  established  by  the  R5  series  and 
the  diameters  by  the  RIO  series  with  certain  moderate  deviations  from 
preference  numbers  values. 

In  practical  work  for  elaboration  of  standard  and  normal  standard 
proposals  for  common  machine  components  and  subassemblies,  when  the 
the  choice  of  a  specific  series  has  not  yet  been  reinforced  by  experienc 


or  substantiation,  one  should  guide  himself  by  the  RIO  parameter  se¬ 
ries  and  the  R20  dimension  series.  Other  parameter  (for  example,  R5 
or  R20)  or  dimension  series  (for  example,  RIO  or  B40)  are  accepted 
only  as  a  result  of  the  most  thorough  study  of  the  designs  of  subassem¬ 
blies  and  components,  their  fields  of  application  and,  especially,  of 
the  demand  for  them.  This  recommendation  with  respect  to  the  RIO  para¬ 
meter  series  and  R20  dimension  series  corresponds  to  conclusions  made 
in  Chapter  8  relative  to  dimensional  series  and  parametric ^standards 
for  machines  and  equipment. 

6.  COMPILING  A  STANDARD  OR  NORMAL  STANDARD  PROPOSAL 

Compilation  of  a  preliminary  standard  or  normal  standard  (general 
machine  building  or  branch)  proposal  for  common  subassemblies  and  com¬ 
ponents  of  machines,  has  many  peculiarities  depending  on  the  topic,  the 
degree  to  which  standardization  or  normalization  embraces  the  object 
(or  objects)  and  other  conditions,  which  have  in  cne  manner  or  another 
been  reflected  in  the  engineering  assignment.  In  addition,  considra- 
tions  which  require  introduction  of  corrections  to  the  engineering  as¬ 
signment  can  also  appear  in  the  process  of  work.  For  example,  the  se¬ 
lection  and  techno-economic  substantiation  of  a  standardization  (noiv 
malization)  object  are  frequently  based  on  statistical  data  and  certain 
functional  features,  while  upon  analysis  of  the  collected  original 
data  It  may  be  found  desirable  to  slightly  expand  the  topic  past  the 
limits  of  the  engineering  assignment,  to  change  the  number  of  kinds 
and  types  of  products,  in  order  to  more  completely  satisfy  the  needs 
of  the  industry,  or  to  divide  the  topi  c  into  two  or  several  separate 
standards  (normal  standards). 

In  Individual  cases,  achieving  general  machine  building  standard¬ 
ization  (normalization)  is  found  to  be  practically  impossible  and  it 
becomes  necessary  to  achieve  on  branch  scales.  The  cause  for  this 


splintering  into  branches  of  a  general  topic  is  usually  design  and 
production  process  inheritance,  the  negative  results  of  which  die  out 
very  slowly.  An  example  of  this  is  the  machine  building  normal  stand¬ 
ard  for  hydraulic  cylinders.  The  work,  conceived  as  an  integrated  and 
interbranch  project,  was  performed  on  a  considerably  smaller  scale. 
Consequently,  substantial  changes  take  frequently  place  In  the  process 
of  elaboration,  which  expand  or  contract  the  boundaries  of  the  assign¬ 
ment.  These  facts  attest,  at  the  same  time,  to  the  quality  of  analysis 
of  the  engineering  assignment,  to  its  completeness  and  long-range  qua¬ 
lity. 

The  basic  stages  in  the  elaboration  of  each  standard  (normal 
standard)  proposal  include: 

1)  compilation  and  sending  to  plants,  design  organizations.  Nil, 
sovnarkhozes  and  other  competent  institutions  of  questionnaires  about 
the  existing  and  expected  demand  for  the  subassemblies  and  components 
being  standardized  (normalized)  and  about  the  requirements  put  to  them; 

2)  systematization  and  correlation  of  answers  to  the  question¬ 
naires;  coll-,  tion  of  missing  information  by  visiting  the  plants  and 
ether  organizations; 

3)  elaboration  of  the  first  draft  of  the  standard  (normal  stand¬ 
ard)  proposal.  Including  explanatory  notes,  considerations  about  orga¬ 
nization  of  centralized  production,  coordination  and  techno-economic 
effectiveness  and,  also,  about  conditions  of  adaption; 

4)  compilation  of  a  list  of  organizations  to  which  the  proposal 
Is  to  be  sent;  sending  it  for  decisions  and  opinions; 

5)  analysis  of  decisions  and  suggestions  obtained  and  compilation 
of  a  summary  of  opinions  received; 

6)  conducting  a  technical  experts  conference  with  participation 
of  basic  interested  organizations  and  individual  competent  specialists 
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to  discuss  the  summary  of  opinions  received  and  to  decide  controversial 
problems; 

7)  elaboration  of  the  second  draft  of  the  prop  -  .1  with  explana¬ 

tory  notes  and  other  supplements  in  accordance  with  the  existing  re-  I 
quirements;  f 

8)  finalization  of  the  standard  (nonnal  standard)  proposal,  du-  * 

plicating  it  and  submission  for  approval; 

9)  participation  in  the  <.  nsideration  of  the  proposal  and  prepa¬ 
ration  for  approval  and  printing  by  typographic  or  other  method. 

In  those  cases  when  in  the  process  of  elaboration  of  the  stand¬ 
ard  or  normal  standard  proposal  it  is  found  necessary  and  feasible  to 
adapt  more  pregressive  objects,  the  appropriate  planning  and  design  f 

and  experimental  work  is  performed,  including  manufacture  of  a  certain 

I  4 

batch  of  products  and  a  thorough  testing  of  them.  All  this  should  be  | 
reflected  in  the  documentation  included  in  the  first  draft  of  the  pro-  j 

i  jl 

posal.  In  individual  cases,  additional  experimental  work  Is  performed 

I 

attendant  to  the  elaboration  of  the  Second  proposal  draft.  Similarly, 
it  becomes  necessary  to  reconsider  the  revised  standard  (normal  stand¬ 
ard)  proposal.  For  this  purpose,  the  second  draft  is  again  sent  for 
comments  either  to  all  recipients  of  the  first  draft,  or  only  to  those 
which  have  actively  helped  by  their  comment^  to  improve  the  proposal, 
which  is  decided  at  the  technical  experts  conference  called  to  consi¬ 
der  the  summary  of  replies  obtained  with  respect  to  the  first  draft. 

The  second  mailing  of  the  proposal  for  comments  makes  necessary  the 
compilation  of  a  second  summary  of  comments  and  a  new  consideration  by 
a  technical  experts  conference. 

The  technical  experts  conferences  are  frequently  called  .consent 
conferences,  which  emphasizes  their  purpose  to  reach  a  concensus  of 
opinion,  but  this  cannot  be  always  achieved.  The  practice  of  general 
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machine  building  normalization  has  evolved  a  system  for  conducting 
the  consent  conference  at  the  initial  stage,  i.e.  after  the  prelimi¬ 
nary  revision  of  the  machine  building  normal  standard  proposal,  in 
order  to  use  the  decisions  of  this  conference  as  a  basis  for  elabo¬ 
ration  of  the  first  draft  of  the  normal  standard  proposal.  In  this 
system,  the  second  draft  of  the  proposal  is  considered  by  the  scienti¬ 
fic-technical  or  scientific  council  of  the  base  organization;  here, 
experimental  specimens  and  the  experimental  batch  are  produced  atten¬ 
dant  to  the  elaboration  of  the  second  draft  of  the  normal  standard 
proposal.  However,  the  need  to  perform  experimental  and  research  work 
and  also  to  produce  experimental  specimens  and  experimental  batches 
is  determined  depending  on  their  peculiarities. 

Consent  conferences  can  be  conducted  also  in  another  sequence. 
Their  purpose  is  clarifying  the  opinion  of  the  representative  of  In¬ 
terested  organizations  with  respect  to  the  substance  of  the  normal 
standard  draft  being  elaborated. 

It  Is  desirable  to  present  certain  recommendations  on  individual 
stages  of  this  work,  which  can  be  found  to  be  valuable  for  persons 
which  have  not,  as  yet,  acquired  independent  experience  In  standard¬ 
ization  and  normalization  work. 

Mailing  of  questionnaires.  A  list  of  plants,  design  and  produc¬ 
tion  planning  organizations  and  scientific  research  institutes  which 
are  users  and  producers  of  the  subassemblies  and  components,  the  stand¬ 
ardization  or  normalization  of  which  Is  contemplated,  should  be  com¬ 
piled.  This  list  should  include  plants  which  produce  the  given  subas¬ 
semblies  and  components:  plants  which  use  them  for  assembly  of  goods 
which  they  produce  (operating  organizations),  which  receive 

these  subassemblies  and  components  as  spare  parts  of  for  basic  produc¬ 
tion  purposes  and  also  sovnarkhozes,  ministries  branch  state  committees 
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and  scientific  research  and  design  organizations  which  use  these  sub¬ 
assemblies  and  components  in  designing.  In  compiling  the  list*  one  al¬ 
so  has  to  include  potential  users,  i.e.  those  who  can  use  the- given 
subassemblies  and  components  in  the  case  when  centralized  production 
[of  them]  will  be  organized. 

A  questionnaire  Is  sent  to  each  addressee  (with  reference  to  a 
decision  about  standardization  or  normalization  of  the  given  object), 
which  should  contain  the  following  questions:  a)  the  quantity  and  stand¬ 
ard  sizes  of  subassemblies  and  components  produced  by  the  given  plant 
(or  organization)  annually,  or  the  quantity  which  it  uses  per  year; 
b)  the  desires  about  improving  the  existing  designs;  a  request  is  ex¬ 
pressed  for  sending  out  of  drawings  of  subassemblies  and  components 
being  used. 

Processing  of  answers  obtained.  Preparations  for  processing  of 
materials  should  begin  in  proper  time,  even  before  the  questionnaires 
are  returned.  It  Is  possible  to  prepax*e  blanks  of  records  showing:  the 
names  of  plants  and  organizations,  type  of  subassembly  or  component; 
basic  parameters  or  technical  characteristics;  types  of  machines  In 
which  the  given  subassembly  of  component  is  used;  the  annual  need  and 
other  specific  data.  Without  waiting  for  the  summary  in  its  final  form, 
work  should  be  started  on  elaboration  of  parametric  data  cr*  design  ana¬ 
lysis,  depending  on  the  topic. 

In  urgent  cases,  the  information  can  be  recorded  in  the  order  in 
which  It  is  received,  although  It  Is  desirable  to  first  classify  the 
material  by  uniformity  of  type  range,  parameters  or  other  features. 

A3  the  Information  comes  in  and  is  recorded.  It  Is  possible  to  decide 
about  the  type  range  or  classification  of  the  objects  bring  standard¬ 
ized  (normalized).  It  is  exp.,  -at  to  base  this  classification  on  types 
and  basic  parameters.  For  example,  pumps  can  be  classified  by  types. 
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gear,  plunger,  etc.,  and  then  by  the  pressure  and  delivery.  Similarly, 
sleeves  are  first  classified  by  types  and  then  by  other  characteristics. 


After  this  preliminary  classification  was  performed,  it  is  pos¬ 


sible,  on  the  basis  of  statistical  analysis  of  the  collected  and  sys¬ 
tematized  data,  to  make  a  decision  on  the  selection  of  a  number  (one 
or  several)  of  product  types  for  standardization  (normalization).  Then, 
the  most  frequently  used  parameters  are  established  for  each  type  of 
product  (on  the  basis  of  statistical  analysis).  Preference  is  given 
to  types  which  are  used  most  frequently;  however,  this  rule  should  not 
be  misused,  since  new,  more  pregressive,  products  are  in  limited  use 
at  the  beginning,  which  fact  is  very  Important  to  expose  and  to  pro¬ 
vide  a  stimulus  for  their  more  extensive  use. 

Grouping  of  products.  The  subassemblies  of  components  being  stand¬ 
ardized  (normalized)  are  grouped  by  dimensions  and  parameters  on  the 
basis  of  preference  number  series. 

On  the  basis  of  the  specific  design  of  the  product,  its  type  or 
other  properties,  the  author  of  the  standard  (nciroal  standard)  draft 
should  make  decisions  guiding  himself  by  the  economic  advantageousness, 
operational  convenience  and  practical  considerations  with  respect  to 
conditions  of  adaption. 

Compilation  of  the  first  draft  of  the  standard  (normal  standard) 
proposal.  The  elaboration  of  the  proposal  begins  with  drawing  all  ty¬ 
pical  dimensions,  preferably  in  their  natural  size  and  for  small  com¬ 
ponents  -  on  a  scale  of  2.5:1  or  10:1.  If  the  standardized  (normali¬ 
zed)  product  has  parts  with  relative  motion,  then  they  should  be  suf¬ 
ficiently  accurately  drawn  in  extreme  and  characteristic  intermediate 
positions.  If  the  product  is  an  assembly  which  requires  detailed  draw^- 
ings  (as  a  supplement  to  the  standard,  or  which  are  Included  in  a  nor¬ 
mal  standard),  then  detailing  shou  d  be  followed  by  test  assembly  on 
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an  1:1  scale  and  at  a  large  scale  for  small  products. 

After  final  checking  of  all  component  dimensions  and  of  assembly 
of  all  standard  sizes,  it  is  necessary  to  make  a  general  table:  draw¬ 
ing,  if  all  these  components  and  assemblies  retain  their  relative  geo¬ 
metric  similarity.  If  this  is  not  the  case,  separate  drawings  are  made 
for  each  design  execution.  f  * 

No  simplifications  are  permitted  in  finalizing  the  first  draft 
of  the  standard  (normal  standard).  The  text  of  the  presentation  must 
be  edited  with  great  care.  Explanatory  notes  must  sufficiently  be  de¬ 
tailed  so  that  it  will  be  possible  to  find  In  them  an  explanation  and 
substantiation  of  each  indicator  or  assumption  included  In  the  stand¬ 
ard  or  normal  standard  proposal. 

Problems  of  production  ad-  ptablllty.  In  elaborating  standard  and 
normal  standard  proposals,  spe  *1  attention  must  be  paid  to  problems 
of  production  adaptability,  especially  In  those  cases  (and  they  predo¬ 
minate),  when  the  standard  (normal  standard)  is  elaborated  for  a  pro¬ 
duct  Intended  for  centralized  production.  The  product  designs  must  be 
thoroughly  finished  off  and  subjected  to  reliable  appraisal  by  produc¬ 
tion  experts.  Special  attention  should  be  paid  to  the  use  of  stamping, 
chill  casting.  Investment  casting,  hardening  by  high-frequency  Induc¬ 
tion  heating  and  other  high-product ivlty  production  processes.  Materials 
from  which  these  articles  will  be  produced  must  also  be  chosen  accord¬ 
ingly. 

Thus,  for  example,  when  normalizing  high-pressure  hoses,  the  de¬ 
mountable  Joint  for  insertion  of  ends,  which  could  be  produced  by  semi- 
primitive  methods,  was  replaced  by  a  nondemountable  Joint  which,  while 
requiring  special  dlesets.  Is  strong,  good-looking  and  can  be  produced 
cheaply  under  mass  production  conditions.  If  the  article  being  stand¬ 
ardized  (normalized)  Is  an  assembly  or  subassembly,  then  in  this  case, 
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. 


it  is  in  principle  advantageous  to  unify  components  ;;  :ne  same  type 
(for  example,  fastening)  for  several  adjacent  standard  sizes  of  pro¬ 
ducts.  But  in  this  case,  an  objective  evaluation  of  the  expedience  of 
this  unification  should  be  made.  It  should  not  be  detrimental  to  the 
weight,  overall  dimensions,  individual  dimensions  and  other  qualita¬ 
tive  indicators  of  products. 

Design  unification  within  the  standard  sizes  of  a  product  is  al¬ 
ways  desirable,  but  attempting  to  achieve  it,  one  must  keep  in  mind 
that  the  change  in  dimensions  of  one  component  caused  by  unification 
does  not  always  require  a  proportional  change  in  the  dimensions  of  ad¬ 
jacent  components.  For  this  reason,  it  is  important  in  design  unifica¬ 
tion  to  conform  to  a  system  of  preference  numbers,  which  ensures  the 
greatest  proportionality  of  dimensions. 

A  great  deal  of  attention  must  be  paid  to  problems  of  design  and 
production  process  inheritance  in  elaborating  standard  and  normal  stand 
ard  proposals.  Inheritance  must  have  sensible  limits. 

Comments  by  organizations.  The  most  detailed  reply  from  among 
those  received  should  be  that  of  the  corresponding  base  organization. 
Unfortunately,  this  is  not  always  ensured.  For  this  reason,  great  im¬ 
portance  Is  acquired  by  personal  contact  of  the  standard  (normal  stand¬ 
ard)  proposal  author  with  the  base  organizations  workers. 

The  replies  should  contain  comments  pertaining  to  the  arrangement 
and  presentation  of  the  material  about  the  objects  being  standardized 
(normalized),  and  also  about  its  quality,  I.e.  pertaining  to  the  degree 
of  substantiation  of  the  proposal  in  all  its  parts.  The  qualitative 
aspect  cannot  be  evaluated  on  the  basis  of  consideration  of  the  stand¬ 
ard  (normal  standard)  proposal  text  only. 

For  this.  It  Is  necessary  to  evaluate  all  prerequise  conditions 
of  the  proposal  which  are  illuminated  in  explanatory  notes,  especially 
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those  relating  to  feasibility  of  achieving  central  production  and  its 
effectiveness.  I 

If  any  remarks  and  suggestions  obtained  from  interested  organize-  j 
tions  with  respect  to  the  first  draft  of  the  proposal  are  not  accepted,  | 
then  this  should  be  substantiated  in  explanatory  notes  of  the  second 
draft  of  the  proposal.  The  remarks  should  not  be  considered  mechanical¬ 
ly,  since  the  quality  of  comments  varies.  Preference  should  be  given 

I 

to  those  corments  in  which  the  proposal  is  subjected  to  competent  and  | 
subjective  criticism.  Comments  which  formally  express  agreement  with 
the  proposal,  or  which  just  as  briefly  disapprove  of  it,  are  undesi¬ 
rable.  | 

7.  CONTENT  OP  STANDARD  AND  NORMAL  STANDARD  PROPOSALS 

Many  practical  problems  arise  in  the  process  of  elaborating  stand- 

I 

gL 

ards  and  normal  standards.  For  example.  In  what  cases  should  the  nor-  j 

| 

mal  standards  be  elaborated  In  the  form  of  product  designs  with  all* 

i' 

I? 

fabricated  dimensions  and  in  what  cases  should  they  be  limited  to  giv-  f 

i 

ing  the  basic  dimensions  only?  f 

I 

From  the  point  of  view  of  safeguarding  the  interests  of  users,  f 

normalization  of  designs  and  all  fabricated  dimensions  is^unnecessaryj  I 

E 

f 

it  Is  sufficient  to  have  a  normal  standard  which  gives  the  basic  and 
Joining  dimensions  of  the  product.  From  the  point  of  view  of  provid¬ 
ing  for  production  needs,  the  same  normal  standard  should  contain  ex¬ 
haustive  Information  only  in  those  cases  when  the  normalized  products 
are  not  centrally  produced.  While  if  the  production  is  centralized, 
or  if  prospects  for  achieving  centralized  production  exist,  then  such 
a  minute  detailizatlon  of  the  normal  standard  is  not  necessary.  It  Is 
not  always  necessary  for  the  normal  standards  to  replace  the  drawings 
of  the  specialized  plant,  which  Is  obligated  to  constantly  attempt  to  j 

improve  the  designs  of  articles  it  produces  and  to  improve  their  pro- 
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duction  adaptability  without  detriment  to  the  interest  of  users. 

Does  the  question  of  how  better  to  arrange  the  standard  or  nor¬ 
mal  standard  require  thorough  consideration  in  the  process  of  stan¬ 
dardization  or  normalization?  Should  the  entire  available  material 
be  included,  for  example,  in  one  standard  (normal  standard),  or  should 
it  be  distributed  among  several  standards  or  normal  standards?  What 
should  the  limiting  features  be  in  this  case? 

As  an  example ^  we  can  use  a  normal  standard  for  screw  taps: 
first  version  -  all  screw  taps  are  included  in  a  single  normal 
standard,  which  provides  for  the  various  versions  of  screw  taps; 

second  version  -  manual,  machine  and  nut  screw  taps  are  normalized 
in  three  normal  standards; 

third  version  -  manual  screw  taps  for  large  threads  are  included 
in  one  normal  standard,  manual  screw  taps  for  small  threads  are  in¬ 
cluded  in  another  normal  standard,  etc. ; 

fourth  version  -  one  normal  standard  pertains  to  twin- fluted 
screw  taps,  another  normal  standard  to  three-flute  screw  taps,  a  third 
normal  standard  to  foun- flute  taps,  etc.; 

fifth  version  -  all  standard  sizes  of  screw  taps  which  can  be 
drawn  on  a  standard-size  sheet  used  for  normal  standard  drawings,  are 
included  in  one  normal  standard;  the  remaining  standard  sizes  of  scr ew 
taps  are  placed  in  other  normal  standards,  the  number  of  which  depends 
on  the  feasibility  of  arranging  the  corresponding  drawings  and  tables 
on  each  form  sheet. 

These  questions  cannot  be  resolved  according  to  the  liking  of 
individual  authors  of  normal  standards,  since  they  are  problems  of 
technical  policy  and  normalization  methodology  and  are  subject  to  tho¬ 
rough  consideration  and  deliberation  with  interested  organizations  in 
the  process  of  issuance  of  engineering  assignments  for  elaboration  of 


normal  standards.  Elaboration  of  ideas  of  technical  standardization 
and  normalization  policy,  compilation  of  operational  methodology  for 
their  implement at ion  with  respect  to  a  specific  subject  field,  are  a 
major  function  of  standardization  and  normalization  organs.  The  exis¬ 
tence  of  uniform  recommendations  applicable  in  all  cases  is  impossible. 

The  question  of  construction  and  presentation  of  state  standard 
proposals  is  regulated  by  methodological  directions  of  the  Committee 
of  Standards,  Measures  and  Measuring  Instruments  and  also  by  instruc¬ 
tions  of  the  VNXINMASh  about  the  procedure  to  be  followed  in  presenta¬ 
tion  and  finalization  of  machine-building  normal  standards. 

The  names  of  standards  and  normal  standards  should  precisely  de¬ 
fine  the  products  to  which  they  apply.  In  those  cases  when  a  precise 
definition  of  the  products  requires  a  long  enumeration,  it  is 'permis¬ 
sible  to  give  the  field  of  application  of  the  standard  (normal  stand¬ 
ard)  and  its  introductory  part.  The  numberical  values  of  parameters  and 
dimensions  are  given  together  with  the  degree  of  precision  which  is 
required  for  ensuring  the  necessary  operational  properties  and  quality 
of  the  goods.  .  . 

Standards  and  normal  standards  for  common  machine  and  tool  com¬ 
ponents,  with  a  moderate  number  of  tabulated  dimensions  and  standard 
sizes  of  these  products,  are  arranged  on  a  single  sheet  with  all  data 
needed  for  the  production  and  inspection.  The  order  in  which  these  da¬ 
ta  are  arranged  is:  a)  drawings,  b)  a  designation  example,  c)  table, d) 
technical  requirements.  If  the  product  is  described  by  a  large  number 
of  tabulated  dimensions  and  standard  sizes  which  cannot  be  placed  on 
a  single  sheet,  then  the  table  of  standard  sizes  can  be  subdivided  in¬ 
to  groups  by  generality  attribute  of  one  of  the  main  dimensions,  and 
then  each  group  of  standard  sizes  is  given  on  a  separate  sheet  "together 
with  the  drawing  of  the  component  (tool).  Dimensions  common  to  the  given  : 
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group  of  products  are  given  directly  on  the  drawing. 

Standards  and  normal  standards  for  a  subassembly  with  a  moderate 
number  of  components  and  tabulated  dimensions  is  constructed  as  fol¬ 
lows:  a)  general  view  drawings,  b)  a  designation  example,  c)  table  of 
produces  standard  sizes,  d)  table  of  the  standard  sizes  of  components, 
e)  technical  requirements  put  to  the  product.  The  co  mponents  are  pla¬ 
ced  on  successive  sheets  in  the  following  order:  a)  drawings,  b)  table 
of  standard  sizes,  c)  production  process  requirements  put  to  the  com¬ 
ponent.  If  the  subassembly  has  a  number  of  standard  sizes,  such  which 
makes  it  impossible  to  place  them  on  a  single  shee4y  then  the  table  of 
standard  sizes  is  divided  into  groups  by  the  generality  attribute  of 
one  of  the  main  dimensions.  Each  group  of  standard  sizes  is  put  on  a 
separate  sheet  together  with  the  drawing.  Common  dimensions  are  given 
in  the  drawing. 

Standards  and  normal  standards  for  types,  parameters  and  basic 
dimensions  of  subassemblies  of  machines  and  complex  production  equip¬ 
ment  are  constructed  as  follows:  a)  instructions  defining  the  field 
of  applicability  of  the  given  standard  (or  normal  standard),  b)  des¬ 
cription  of  product;  c)  general  viez  drawing  of  the  subassembly  giv¬ 
ing  overall,  joining  and  Installation  dimensions,  d)  table  with  stand¬ 
ard  dimensions  of  the  product.  Normal  standards,  in  addition,  should 
give  the  name  of  the  organization  which  has  elaborated  drawings  in  ac¬ 
cordance  with  the  given  normal  standard. 

The  weight  of  components  and  subassemblies  is  given  with  the  ac¬ 
curacy  of:  the  third  decimal  poin4-.  for  weights  less  than  1  kg;  second 
decimal  point  for  weights  from  1  to  9.99  kg,  first  decimal  point  for 
weights  from  10  to  99.9  kg,  weights  from  100  kg  and  above  are  given 
in  integral  numbers  only.  If  the  weights  of  products  being  standard¬ 
ized  (normalized)  Is  measured  in  fractions  of  a  kilogram,  the  weight 
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of  100  or  1000  pieces  can  be  given. 

The  technical  requirements  are  placed  in  the  following  sequence: 
a)  materials  used,  b)  heat  treatment,  c)  depth  of  carburization  or 
surface  hardening,  hardness;  c)  plating,  d)  permissible  deviations 
for  free  dimensions,  e)  precision  of  relative  placement  of  surfaces 
and  deviation  from  geometric  forms,  f)  reference  to  standards  which  ? 

establish  nominal  thread  dimensions  and  precision  class,  g)  reference 
to  standards  establishing  structural  elements  of  components,  h)  pro¬ 
duction  process  instructions,  i)  branding.  Reference  are  permitted 
to  the  applicable  engineering  specifications  of-  various  State  Commi¬ 
ttees  for  technology  branches,  of  the  Gosstroy  [Office  of  State  Cons¬ 
truction]  of  the  USSR  and  of  the  Communications  MinistiT  and  also  to 
engineering  specifications  of  ferrous  and  nonferrous  metalurgy.  Refer- 
ences  to  plant  normal  standards,  catalogs,  handbooks,  price  lists, 
etc.,  are  not  permitted. 

* 

Explanatory  notes  to  preliminary  standard  and  normal  standard 
proposals  are  usually  compiled  in  the  following  sequence: 

1)  General  statements:  a)  name  and  number  of  topic,  b)  authors 

of  the  proposal,  c)  elaboration  schedule  and  the  content  of  the  engineer-  j 
ing  assignment.  f 

2)  Critical  review:  a)  state  of  problem,  b)  a  summary  of  appli¬ 

cability,  c)  a  summary  table  of  parameter  and  dimension  series,  d) 
analysis  of  series,  e)  analysis  of  existing  designs  pertaining  to  j 

their  production  adaptability,  metal  consumption,  labor  Input,  raanu-  f 
facturing  conditions  and  methods,  operational  reliability  and  service 

life,  industrial  safety,  materials  used,  plating  media,  hardness,  ma-  j  < 

I 

nufacturlng  precision  and  surface  roughness.  .. 

3)  Techno- economic  substantiation:  a)  expedient  limits  and  charac¬ 
teristics  of  parametric  and  standard  dimensions  series;  b)  economic 
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effectiveness  of  adaption  of  the  given  standard  (normal  standard)? 
c)  comparison  of  the  assumed  indicators  and  norms  with  indicators  and 
norms  of  existing  standards,  normal  standards,  engineering  specifica¬ 


tions  and  foreign  stanuai’ds  and,  also. 


with  actually  produced  arti¬ 


cles?  d)  substantiation  of  the  designs,  parameters,  indicators,  di¬ 
mensions  and  other  technical  specifications  chose;  e)  total  annual  de¬ 
mand  for  the  products;  f)  suggestions  on  organization  of  centralized 
production;  g)  an  approximate  number  of  plants  for  producing  the  stand¬ 
ardized  (normalized)  articles  and  their  regional  location;  h)  strength, 
rigidity  and  stability  calculations  when  such  are  necessary;  i)  re¬ 
sults  of  experimental  work  (if  such  was  performed);  j)  list  of  ques¬ 
tions  to  which  the  author  of  the  standard  proposal  wishes  to  obtain 
answers . 

Explanatory  notes  to  the  final  edition  of  the  standard  or  normal 
standard  proposal  should  reflect  its  basic  difference  from  the  first 
(preliminary)  proposal  draft.  It  should  be  presented  together  with  a 
list  of  organizations  to  which  the  preliminary  proposal  was  sent  for 
critical  comments.  It  Is  necessary  to  show  the  percentage  of  components 
thus  obtained  with  subdivision  into  positive,  negative  and  undetermined. 
Information  about  those  plants  and  other  organizations  which  Sent  in 
no  replies,  is  of  significance.  Considerations  presented  by  plants, 
sovnarkhozes  and  design  organizations  on  principal  questions  should 
be  presented  in  detail.  A  summary  of  comments  should  be  appended  to 
the  explanatory  notes. 

In  elaborating  normal  standards  for  machine  and  tool  components 
and  for  components  of  production  equipment,  it  Is  frequently  desirable 
to  make  the  normal  standard  as  close  as  possible  to  the  working  draw¬ 
ing.  In  this  case.  It  should  contain  all  dimensions  and  technical  re¬ 
quirements  without  references  to  general  technical  standards  and  noim- 
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al  standards.  It  should  be  pointed  out  that  standards  and  normal  stand- 
ards,  as  a  rule,  contain  many  such  references.  Furthermore,  they  fre¬ 
quently  provide  for  a  choice  of  any  steel  brand  from  among  several 
quoted  in  the  given  standard  and  normal  standard.  In  the  latter  case, 
elaboration  of  working  drawings  is  inevitable,  since  a  technical  docu¬ 
ment  whose  use  is  Impossible  without  supplementary  standards  or  normal 
standards  to  which  reference  is  made  cannot  be  issued  to  a  production 
unit. 

The  following  methodological  rule  must  always  be  remembered:  if 
it  is  required  to  conduct  the  work  in  the  shop  directly  from  the  nor¬ 
mal  standard  (without  a  working  drawing) ,  then  such  a  normal,  standard 
must  contain  all  the  necessary  projections  and  sections,  all  fabricat¬ 
ed  dimensions,  all  technical  requirements  and  should  not  contain  a 
single  reference  to  another  document.  In  the  opposite  case,  working 

f 

drawings  must  be  elaborated. 

8.  METHOD  OF  COUNTERPROPOSED  STANDARD  DRAFTS 

To  achieve  on  a  large  scale  centralization  and  specialization  in 
the  production  of  components  common  to  various  machines  and  mechanisms, 
use  can  be  made  of  the  method  of  counterproposed  standard  drafts.  This 
method  is  especially  effective  In  those  cases  when  It  is  required  to 
standardize  general  machine  building  components  produced  by  the  same 
production  process,  but  having  different  designs.  The  substance  of  the 
method  consists  in  the  following. 

A  list  is  made  of  components  of  different  design,  but  produced  by 
the  same  production  process,  which  Include  all  kinds  of  gears,  spline 
stepped  and  smooth  shafts,  axles,  levers,  etc.  The  sovnarkhozes  and 
base  organization  send  out  the  list  of  these  components  to  all  plants, 
design,  production  planning  and  scientific  research  organizations  which 
produce  working  drawings  of  machines  and  equipment.  These  organizations, 
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on  the  basis  of  their  own  needs,  compile  preliminary  standard  drafts 
for  each  kind  of  components  included  in  the  list,  taking  into  account 
the  needs  of  the  given  organization  for  the  given  standard  dimensions 
and  listing  the  material  brands,  heat  treatment,  the  required  preci¬ 
sion  and  other  characteristics.  These  preliminary  standard  proposal 
take  into  account  the  expedient  unification  of  types,  dimensions  and 
technical  characteristics  and  contain  suggestions  with  respect  to  fuiv 
ther  unifications  (second  priority  unification). 

•The  preliminary  proposals  of  organizations  are  sent  to  their 
sovnarkhozes  and  base  organizations  which  combine  and  unify  the  stand¬ 
ard  proposals:  the  sovnarkhozes  by  the  territorial  subordination  and 
the  base,  organizations  by  the  branch  subordination.  Preliminary  stand¬ 
ard  proposals  so  combined  and  unified  make  it  possible  for: 

1)  the  sovnarkhozes  to  achieve  with  the  boundaries  of  their  ad¬ 
ministrative  region  centralization  of  production  of  components  with 
the  same  production  process  on  the  existing  or  newly  cx-eatcd  produc¬ 
tion  base; 

2)  the  base  organization  to  elaborate  well  substantiated  branch 
normal  standards; 

3)  one  of  the  central  design  offices  or  scientific  research  ins¬ 
titutes  (by  special  order)  to  elaborate  a  proposal  of  a  state  standard 
which  is  needed  by  a  specialized  plant  (or  a  number  of  plants)  of  all- 
state  significance,  whose  purpose  is  to  produce  general  machine  build¬ 
ing  components  similar  by  their  production  process,  but  differing  by 
their  designs. 

The  method  of  counterproposed  standards  has  the  following  charac¬ 
teristic  features.  The  work  for  standardization  of  components  differ¬ 
ing  by  their  design,  but  being  produced  by  the  same  process,  begins 
at  enterprises  which  are  capable  to  critically  evaluate  the  existing 
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situation  and  to  determine  the  nomenclature  of  components  Including 
stage  by  stage  unification  and  giving  the  annual  demand  for  each  stand¬ 


ard  dimension.  Sovna r-khozes  provided  by  specific  material*  such  as 


preliminary  standard  proposals  submitted  by  their  plants,  are  in  a 
position  to  arrive  at  a  substantiated  decision  about  the  standard  di- 

m 

menslons'of  components  which  can  be  produced  to  an  advantage  in  a  cen¬ 
tralised  manner  and  those  whose  production  should  be  retained  by  the 
individual  machine  building  plants.  Doubtlessly,  components  which  were 
retained  for  production  at  [individual]  plants  will  be  gradually  re¬ 
placed  by  those  components  which  can  be  obtained  in  a  centralized  man¬ 
ner.  This  is  economically  convenient  in  all  respects  since  it  improves 
the  accounting  Indicators  of  machine  building  plants. 

Branch  normal  standards  elaborated  on  the  basis  of  counterproposed 
standard  drafts  (issued  by  plants,  design,  production  planning  and 
scientific  research  organizations  of  their  machine  building  branch), 
will  by  their  substantiation  and  timeliness  differ  pronouncedly  from 
branch  normal  standards  elaborated  on  the  basis  of  one  or  another  pro¬ 
gression.  Their  adaption  will  not  meet  with  difficulties,  such  as  are 
usually  encountered  in  adapting  normal  standards  elaborated  on  the  ba¬ 
sis  of  the  "from  particular  to  the  general"  principle. 

State  standards  for  general  machine  building  components  elaborat¬ 
ed  on  the  basis  of  the  counterproposed  preliminary  standard  drafts  are 
more  suitable  for  Immediate  adaption  than  standards  elaborated  on  the 
basis  of  the  preference  numbers  method.  Moreover,  they  can  be  used  as 
assignments  for  planning  of  automated  production  units. 

The  method  of  counterproposed  standard  drafts  for  general  machine 
building  components  makes  it  possible  to  most  completely  combine  the 
interrelationship  of  standardisation  specialization  and  automation. 

All  that  has  been  said  with  respect  to  elaboration  of  state  stand- 
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ards  for  general  machine  building  components  by  the  method  of  counter- 
proposed  standard  drafts,  applies  equally  well  to  the  elaboration  of 
machine  building  normal  standards.  The  latter  will  also  be  more  prac¬ 
ticable. 

In  elaborating  standards  and  normal  standards  by  the  above  method, 
consideration  should  be  given  to  the  normalization  practice  in  the  FRG 
providing  for  gradual  expansion  of  the  nomenclature  of  subassembly  and 
component  dimensions  being  normalized  (see  Chapter  1?). 


Chapter  11 

ADAPTION  OP  STANDARDS  AND  NORMAL  STANDARDS 

1.  SYSTEM  FOR  ADAPTING  DIMENSIONAL  SERIES  AND  PARAMETRIC  STANDARDS 
FOR  MACHINES  AND  EQUIPMENT 

Two  basic  methods  are  used  in  adapting  dimensional  series  and 
parametric  standards  for  machines,  mechanisms,  apparatus  and  other 
objects : 

1)  the -method  whereby  individual  objects  from  among  those  pro¬ 
vided  for  by "the  given  dimensional  series  or  parametric  standard  are 
designed: 

2)  the  -method  of  simultaneously  designing  all  objects -provided 
by  the  given  dimensional  series  or  parametric  standard. 

The  first  method  is  characteristic  of  the  Initial  stage  of  dev¬ 
elopment  of  .-.parametric  standardization.  For  example,  a  parametric 
standard  for  lathes  has  appeared  25  years  ago  and  It  provided  for  a 
certain  number  of  typical  sizes  Of  lathes,  but  each  of  them  was  desig¬ 
ned  separately,  predominantly  by  plants  which  have  produced  it.  This 
has  also  resulted  in  situation  when  two  plants  have  produced  lathes 
with  the  same  parameters,  but  with  entirely  different  designs.  However, 
it  would  be  incorrect  to  assume .  that  the  first  method  Is  obsolete  and 
no  longer  suitable  for  present  time  machine  building.  It  Is  sometimes 
advantageous,  since  many  domestic  plants  have  design  departments. 

The  basic  disadvantage  of  the  first  adaption  method  is  weak  dev¬ 
elopment  of  :lntraseries  unification.  This  method  involves  the  actual 
use  of  only  certain  standardized  and. normalized  subassemblies  and  com- 
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ponents  and  unification  proceeds  along  the  lines  of  evolving  various 
modifications.. 

It  follows  from  the  above,  that  even  the  less  convenient,  first 
method  for  adapting  dimensional  series  and  parametric  standards.,  al¬ 
so  makes  it  possible  to  somewhat  expand  the  nomenclature  of  objects 
of  production  by  manufacturing  them  in  different  versions.  In  order 
to  make  this  method  more  effective,  it' is  necessary  to  intensely  dev¬ 
elop  branch  normalization. 

The  second  method  was  developed  recently  and  is  now  extensively 
and  rapidly  adapted.  The  use  of  this  method  not  only  Involves  utili¬ 
zation  of  all  merits  of  the  first  method  pertaining  to  adaption  of 
standardized  and  normalized  subassemblies  and  components  and  achieving 
modifications,  but  also  ensures  more  extensive  unification  of  struc¬ 
tural  elements,  components,  subassemblies  and  assemblies  of  the  en¬ 
tire  series  of  machines,  equipment  and  other  products.  This  unifica¬ 
tion  and  normalization  based  on  it,  is  in  plant  practice  usually  cal¬ 
led  "vertical  and  horizontal"  unification  and  normalization,  unlike 
only  "horizontal"  unification  and  normalization,  peculiar  to  the  first 
adaption  method. 

In  a  number  of  cases,  simultaneous  design  of  all  machines  of  a 
series  is  made  difficult  due  to  various  factors.  Then  simultaneous  de¬ 
sign  of  several  adjacent  objects  which  are  a  part  of  the  dimensional 
series  or  parametric  standard  Is  achieved.  In  this  case,  ui  ification 
of  assemblies,  subassemblies  and  components  Is  performed,  also  In  the 
two  directions  and  modifications  are  evolved.  We  can  easily  satisfy 
ourselves  to  the  effect  that  this  Is  a  particular  case  of  the  second 
adaption  method. 

Simultaneous  design  of  machines  and  other  objects  presents  diffi¬ 
culties  for  those  plants  which  manufacture  only  several  of  the  objects 


making  up  the  common  series.  Simultaneous  design  is  more  practicable 
for  central  design  and  scientific  research  institutes.  They  can  evol¬ 
ve  proposals,  drawings  and  other  technical  documentation  in  an  inte¬ 
grated  manner,  for  the  entire  dimensional  series  or  parametric  stand¬ 
ard,  which  is  the  factor  predetermining  the  appearance  of  an  extensi¬ 
ve  network  of  various  specialized  design  organizations.  But  they  some¬ 
times  encounter  serious  difficulties  in  their  work,  due  to  -the  evolv¬ 
ed  difference  between  normal  standards  of  various  plants  with  the  same 
profile. 

The  negative  effects  of  underestimating  the  significance  of  * 
branch  normalization  and  the  unbounded  development  of  local,  nonco- 
ordinated  normalization  interfere  with  the  work  of  specialized  design 
offices.  This  makes  it  Imperative  to  develop  branch  and  general  machine 
building  work  on  a  large  scale. 

The  most  substantial  advantage  of  simultaneous  design  of  machines 
of  other  products  of  the  entire  dimensional  series  or  parametric  stand¬ 
ard  is  the  creation  of  prerequisite  conditions  necessary  for  extensive 
product,  assembly  and  component  specialization  of  plants,  which  is  of 
decisive  significance  for  expanding  the  production  volume,  improving 
the  quality  and  lowering  the  cost  of  products  of  the  machine  building 
industry. 

The  practice  of  achieving  simultaneous  design  of  machine  series 
on  the  basis  of  parametric  standards,  as  well  as  design  unified  ma¬ 
chine  series,  has  given  positive  results.  Examples  presented  In  Chap¬ 
ter  7  show  that  one  portion  of  existing  parametric  standards  provides 
for  a  complete  integrated  group  of  machines,  including  all  or  almost 
all  advantageous  modifications  (versions  of  machines),  and  the  remain¬ 
ing  part  provides  only  for  basic  standard  dimensions  of  machines. 

A  second  order  parametric  standard  w  *!-• 
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technical  characteristics  of  modifications  (versions),  is  a  design 
unified  series  of  those  machines  to  which  it  extends.  A  parametric 
standard  without  these  data  can  be  considered  in  two  ways,  namely: 
l)  elaboration  of  modifications  is  permitted  upon  agreement  of  [in¬ 
terested]  parties;  2)  elaboration  of  modifications  cannot  be  per¬ 
mitted,  which  in  the  majority  of  cases  is  not  desirable  from  the  prac¬ 
tical  point  of  view. 

The  adaption  of  a  standard  which  does  not  provide  for  modifica¬ 
tions  requires  preliminary  elaboration  of  a  design  unified  series, 
providing  for  the  most  extensive  unification  of  assemblies,  subassem¬ 
blies  and  components  between  individual  standard  sizes  of  machines, 
as  well  as  between  their  individual  versions,  i.e.  for  such  unifica¬ 
tion  which  proceeds  in  two  directions. 

Analysis  of  many  existing  parametric  standards  has  shown  that 
only  an  insignificant  portion  of  them  conforms  to  the  characteristic 
of  the  first  and  second  order  standards.  The  overwhelming  portion  of 
standards,  however,  occupies  an  Intermediate  position  between  first 
and  second  order  standards  which,  undoubtedly,  affects  not  only  the 
timetable,  but  also  the  results  of  adapting  parametric  standards. 

The  incomplete  content  of  second  order  parametric  standards  makes 
it  necessary  to  elaborate  design  unified  series  of  machines  and  other 
equipment  which  can,  with  respect  to  certain  indicators,  differ  from 
state  standards.  In  addition,  this  situation  creates  a  tendency  to  en¬ 
tirely  forego  elaboration  and  utilization  of  parametric  standards. 

Methodological  materials  with  respect  to  this  problem  do  not 
exist  at  all.  In  the  meantime,  a  necessity  exists  for  explanatory  work 
which  would  popularize  the  role  of  parametric  standardization  which  is 
a  base  for  product  and  assembly  specialization  of  the  machine  building 
Industry’s  plants. 


The  necessity  of  elaborating  design  unified  series  when  adapting 
parametric  standards  can  be  shovm  through  an  example  of  existing  stand¬ 
ards  for  vertical  milling  machines  and  for  knee-type  milling  machines. 
Both  these  standards  are,  by  their  content,  closer  to  first  order 
standards.  The  vertical  milling  machine  standard  states  that  their  de¬ 
sign  is  not  standardized  (the  second  standard  does  not  contain  this 
statement),  but  it  follows  from  the  text  of  the  standard  that  the  ma¬ 
chines  may  have  a  rotary  spindle  head,  a  duplicating  attachment  and  a 
universal  table.  The  standard  for  knee- type  machines  states  that  the 
machines  may  have  a  horizontal,  vertical  and  rotary  spindle,  a  sta¬ 
tionary  or  rotary  table.  Neither  the  producer,  nor  the  user,  can  cla¬ 
rify  on  the  basis  of  these  directions  what  actual  set  of  milling  ma¬ 
chines  can  be  evolved  on  the  basis  of  the  two  aforementioned  standards. 

How  is  this  problem  solved  in  practice?  Each  plant  engaged  in 
the  production  of  milling  machines  solves  the  problem  by  elaborating 
a  design  unified  series  of  milling  machines.  For  example,  the  Etoit- 
rovsk  Machine  Tool  Building  Plant  has  elaborated  for  its  own  purposes 
such  a  series.  Including  18  modifications  with  extensive  unification 
of  subassemblies  and  components,  reaching  from  80  to  95%  in  comparison 
with  the  base  model.  These  are  various,  vertical,  horizontal,  piano- 
milling,  duplicate-milling,  slot  milling  machines,  milling  machines 
with  preset  control  and  others. 

It  is  advantageous  to  have  second  order  standards  which  reflect 
completely  the  entire  system  of  versions  which  is  uniform  for  all  pro¬ 
ducers.  Then,  the  unification  being  performed  will  not  be  of  local, 
but  of  br£  ich  character  which  would  be  a  basis  for  the  most  extensive 
development  of  specialized  production  of  subassemblies.  The  economic 
effectiveness  of  these  second  order  standards  and  their  progressive 
role  in  developing  machine  tool  building  would  have  been  tremendous. 
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A  similatlon  situation  prevails  with  respect  to  the  four  exist¬ 
ing  standards  for  gear  machining  machine  tools.  Two  of  them  (the  stand¬ 
ard  for  gear  shapers  for  straight-tooth  bevel  gears  and  standard  for 
gear  milling  machines  for  spiral  bevel  gears),  state  that  the  design 
of  the  machines  is  not  standardized.  The  other  two  standards  (general 
purpose  vertical  gear  milling  machines  and  gear  clotters  for  cylindri¬ 
cal  gears)  do  not  contain  this  statement.  Elaboration  of  modifications 
of  the  aforementioned  machine  tool  also  requires  elaboration  of  de¬ 
sign  unified  seires,  since  this  is  the  only  way  for  ensuring  unifica¬ 
tion  of  subassemblies  and  components. 

The  existing  tremendous  demand  for  special  machine  tools,  press 
forging  and  other  equipment,  makes  urgent  the  manufacture  of  modified 
designs,  since  this  makes  it  possible  to  supply  the  users  not  only 
with  general  purpose  equipment,  but  also  with  various  kinds  of  special¬ 
ized  equipment.  In  these  and  other  similar  cases,  the  creative  acti¬ 
vity  of  designers  in  adapting  parametric  standards,  or  dimensional  se¬ 
ries  of  machines  and  equipment,  proceeds  in  the  direction  "from  the 
general  to  the  particular."  Actually,  first  order  standards  establish 
the  basic  type  range  of  machines  by  characterizing  them  by  their  main 
parameters.  The  first  order  standard  serves  as  the  basis  for  elaborat¬ 
ing  the  second  order  standard  which  already  Includes  all  versions  (mo¬ 
difications)  of  the  given  machines  and  ensures  the  feasibility  of  ex¬ 
tensively  unifying  their  designs.  The  second  order  standards,  on  one 
hand,  serve  as  a  basis  for  the  elaboration  of  proposals  and  working 
drawings  and,  on  the  other  hand,  for  normalization  of  assemblies,  sub- 
assemblies  and  components. 

However,  in  the  absence  of  first  order  standards,  the  work  of 
elaboration  of  design  unified  series  of  certain  kinds  of  machines  can 
proceed  in  the  direction  "from  the  particular  to  the  general." 


Pig.  3.  A  design  unified  series  of  chemical 
apparatus.  1)  Storage  tank;  2)  autoclave; 

3)  measuring  tank;  4)  cistern;  5)  cooling 
tank;  6)  heated  receiving  vessel;  7)  dissol¬ 
ver;  8)  reaction  vessel;  9)  evaporator  with 
an  internal  heating  chamber;  10)  gas  dryer; 
11)  evaporator  with  external  heating  chamber 


A  classical  example  of  this  is  chemical  apparatus. 

According  to  the  NIIKhBIHASh  apparatus  serving  a  large  variety 
of  purposes,  including  evaporators,  heat  exchangers,  fractionating 
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Pig.  4  Four  modifications  of  the  French  gas 
turbine  "Turbomecha"  in  design  finalization 
by  the  English,  form  Blackburn 

columns,  settling  tanks,  mixers,  reaction  vessels,  autoclaves,  etc., 
despite  thediversity  of  their  types  and  designs,  can  be  produced  on 
the  basis  of  various  combinations  of  12  elements:  shells,  bottoms, 
covers,  flanges,  etc.,  (Fig.  3).  The  specialized  purpose  of  each 
piece  of  apparatus,  specific  peculiarities  of  their  utilization  by 
the  chemical  industry  relative  to  various  production  processes,  are 
provided  for  in  each  individual  case  by  addition  of  the  necessary  spe¬ 
cial  subassemblies  and  components.  In  this  case,  the  use  of  common 
subassemblies  and  components  makes  it  possible  to  obtain  a  quite  ex¬ 
tensive  design  unified  series  of  products.  The  basis  for  evolving  an 
equipment  series  of  different  production  process  purpose  is  thus  ag¬ 
gregation. 

The  aggregation  method  has  served  as  a  basis  for  producing  a 
tremendous  nomenclature  of  specialized  purpose  machine  tools,  v/hich 
are  called  aggregated  machines.  Their  nomenclature  increases  with  each 
year  and  predominates  for  such  operations  as  machining  of  surfaces, 
drilling,  thread  cutting,  toring,  etc.  Aggregation  can  serve  as  a  ba¬ 
sis  for  constructing  design  unified  series  of  many  other  kinds  of  ma¬ 
chines  and  equipment.  For  example,  gas  turbines  rated  at  2CO-400  HP 
produced  by  the  French  firm  "Turbomecha,"  comprise  a  design  unified 
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series  Including  four  versions  of  turbojet  engines  and  turbocompres¬ 
sors.  All  these  machines  can  be  assembled  from  almost  the  same  compo¬ 
nents.  Depending  on  the  modification,  one  or  two  turbine  stages  are 
bolted  to  the  hollow  shaft  which  is  connected  to  the  compressor.  In 
particular,  a  single  stage  turbine  is  installed  in  the  turbojet  and 
twin-shaft  modifications,  when  the  power  is  needed  only  for  driving 
the  compressor. 


Fig.  5-  Design  unified  series  of  air  com¬ 
pressors.  4 

Figure  4  shows  all  four  modifications:  1  is  the  basic  modifica¬ 
tion  i.e.  the  turbojet  engine;  2  is  a  twin- shaft  engine  obtained  by  * 

replacing  the  jet  nozzle  of  the  basic  modification  by  a  subassembly 
consisting  of  a  thrust  turbine  with  a  reducer;  3  is  a  single- shaft  l 
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Fig.  6.  Design  unified  series  of  presses, 
a)  Tons. 

engine  which  can  be  manufactured  in  two  capacities  by  adding  a  basic 
turbine  stage  to  the  turbocompressor  rotor  of  the  basic  modification 
and  transferring  the  reducer  to  the  gear  box  of  auxiliary  assembly 
drives;  4  is  a  turbocompressor  for  compressed  air  delivery,  which  uses 
a  more  powerful  compressor. 

A  unique  example  is  the  design  unified  series  of  air  compressors 
(Fig.  5),  the  main  parameter  of  which  (at  constant  pressure)  is  deli¬ 
very  in  cubic  meters.  The  attempt  to  more  completely  utilize  unified 
subassemblies  and  components  for  these  compressors  has  inevitably  re¬ 
sulted  in  the  fact  that  their  main  parameter  series  is  not  strictly 
ordered.  The  same  can  be  said  also  about  the  design  unified  series  of 
presses,  presented  in  Fig.  6.  Their  main  parameters  also  form  a  non- 
ordered  series. 

In  all  cases,  the  design  unified  series  promote  more  complete 
satisfaction  of  the  national  economy's  machine  needs  and  more  complete 
and  effective  adaption  of  parametric  standards  and  dimensional  series 
and  interrelated  development  of  normalization. 

2.  SYSTEM  FOR  ADAPTING  NORMAL  STANDARDS  FOR  COMMON  MACHINE  SUBASSEMBLIES 
AND  COMPONENTS 

What  are  the  factors  responsible  for  difficulties  encountered  in 
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adapting  machine  building  and  branch  normal  standards  to  design  and 
production  units?  Machine  building  normal  standards  have  a  general 
machine  building,  universal  application.  They  are  called  upon  to  re¬ 
place  in  the  numerous  machine  building  branches  all  kinds  of  depart¬ 
mental,  interdepartmental,  certain  branch,  plant  and  other  local  nor¬ 
mal  standards  for  common  machine  subassemblies  and  components,  tools 
and  other  production  tooling  equipment.  In  accordance  with1  a  decree 
of  the  Government  of  the  USSR,  machine  building  normal  standards  are 
mandatory  for  all  plants  and  installing  organizations,  SltR  [Special 
Design  Offices],  OKB  [Experimental  Design  Offices]  and  TsKBL  [Central 
Design  Offices],  Nil  [Scientific  Research  Institutes],  VPTI  [All- 
Union  Production  Planning  Institutes],  sovnarkhozes  and  other  insti¬ 
tutions  Independent  of  their  territorial  or  departmental  subordina¬ 
tion.  Machine  building  normal  standards  serve  as  a  basis  for  develop¬ 
ing  centralization  and  specialization  of  production  and  also  for  co¬ 
ordination  between  the  various  machine  building  branches,  as  v/ell  as 
different  administrative  economic  regions. 

Branch  normal  standards,  correspondingly,  are  mandatory  for  all 
plants,  installing  organization,  SKB,  OKB  and  TsKB,  Nil  and  VPTI  of 
the  given  machine  building  branch,  also  independent  of  their  territo¬ 
rial  or  departmental  subordination. 

The  general  system  for  adapting  machine  building  and  branch  nor¬ 
mal  standards  by  design  and  production  units,  can  be  constructed  on 
the  following  propositions. 

The  Instructions  pertaining  to  adaption  of  machine  building  nor¬ 
mal  standards  state  that  their  adaption  is  mandatory  from  the  day  of 
introduction:  l)  for  designing  new  machines  and  other  products  and 
their  modifications,  2)  in  organizing  the  production  of  normalized 
products,  regardless  of  the  form  In  which  the  production  is  organized 
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(centralized  or  decentralized).  This  formulation  can  be  interpreted 
in  many  ways.  For  example,  is  the  use  of  the  machine  build Ing  normal 
standards,  mandatory  for  goods  being  produced  now?  If  it  is  mandatory, 
then  do  they  apply  to  the  case  when  production  of  normalized  products 
is  organized,  or  in  all  cases? 

The  following  formulation  for  machine  building  and  branch  normal 
standards  and  both  more  specific  and  universal:  the  use  of  machine 
building  and  branch  normal  standards  by  plants,  installing  organiza¬ 
tions,  SKB,  OKB,  TsKB,  Nil,  VPTI,  sovnarkhozes  and  other  institutions 
from  the  day  of  their  introduction  is  mandatory: 

a)  In  elaborating  proposals,  working  drawings  and  other  techni¬ 
cal  documentation  for  new  and  modernized  machines,  mechanisms,  appa¬ 
ratus,  instruments  and  other  objects  of  production; 

b)  in  the  manufacture  of  normalized  components  at  specialized 
enterprises  and  on  centralized  orders  for  different  users; 

c)  in  delivering  normalized  components  according  to  coordination 
plans ; 

d)  in  current  production,  taking  Into  account  refinements  pre¬ 
sented  below. 

In  the  process  of  designing  new  machines,  during  elaboration  of 
engineering  proposals  and  working  drawings,  Independent  of  the  orga¬ 
nization  executing  these  proposals  and  drawings  (plants  or  SKB,  OKB, 
TsKB,  Nil  and  VPTI),  should  be  adapted  (l.e.  used),  all  machine  build¬ 
ing  and  branch  normal  standards,  which  were  in  force  at  the  time  when 
planning  and  design  work  began  or  which  will  be  Issued  later  on.  If 
the  approval  of  certain  new  or  revised  machine  building  normal  stand¬ 
ards  is  announced  In  the  prescribed  manner  before  the  Issuance  of  in¬ 
dividual  parts  of  technical  documentation  being  elaborated  for  a  new 
or  modernized  machine  (or  other  product)  is  finalized,  then  the  authors 


or  the  corresponding  technical  documentation  must  introduce  into  it 
all  the  necessary  corrections,  regardless  of  the  volume  and  complexity 
of  the  required  revisions. 

Changes  in  technical  documentation,  the  necessity  for  which  (due 
tc  approval  of  new  or  revised  machine  building  or  branch  normal  stand¬ 
ards)  arises  after  the  technical  documentation  has  been  delivered  by 
its  author  (for  example,  by  the  central  design  office  to  the  ordering 
plants,  are  achieved  directly  by  the  user  as  the  new  or  revised  norm¬ 
al  standards  are  published.  The  user,  in  accepting  the  technical  docu¬ 
mentation  from  its  author,  can  check  for  conformance  to  the*  applica¬ 
ble  machine  building  and  branch  normal  standards  and  in  case  of  neces¬ 
sity,  to  require  complete  adaption  of  them  by  the  author. 

In  the  process  of  producing  and  testing  of  test  specimens  of  new 
or  modernized  machines  and  oth..r  mass  or  large  series  produced  objects, 
it  usually  becomes  necessary  to  refine  or  revise  certain  drawings,  spe¬ 
cifications,  etc.  This  state  of  refining  mass  or  large  series  produced 
objects  lends  itself  to  adaption  of  all  those  machine  building  and 
branch  normal  standards  which  have  appeared  in  the  time  of  preparation 
and  testing  of  the  test  specimens. 

Before  producing  a  head  series  of  specimens  of  mass  and  serially 
produced  objects,  it  is  necessary  to  subject  the  working  drawings  and 
other  technical  documentation  to  a  thorough  normalization  review.  Cer¬ 
tain  design  shortcomings  are  frequently  exposed  at  the  testing  (includ¬ 
ing  also  operational  conditions)  of  head  series  specimens  of  mass  and 
series  production.  The  stage  at  which  they  are  eliminated  Includes  re¬ 
vision  or  certain  drawings  which  makes  it,  at  the  same  time,  possible 
to  adapt  the  newly  approved  machine  building  and  branch  normal  stand¬ 
ards. 

The  adaption  of  machine  building  and  branch  normal  standards  when 
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producing  machines  and  equipment  by  Individual  orders,  has  its  pecu¬ 
liarities.  Their  use  accelerates  the  work  of  designers  and  execution 
of  the  orders  in  the  metal.  In  addition,  it  lowers  the  cost  of  arti¬ 
cles  being  produced  and  improves  their  operational  conditions  by  the 
most  extensive  use  of  interchangeable  normalized  components  and  sub- 
assemblies,  which  have  proved  themselves  under  operational  conditions 
as  spare  parts. 

The  newly  approved  machine  building  and  branch  normal  standards 
car,  in  a  number  of  cases,  be  used  at  the  stage  of  current  production 
of  mass  and  serially  produced  objects  from  the  day  of  approval.  Here, 
it  is  desirable  thet  the  sovnarkhozes  consider  that  actual  saving 
which  can  be  obtained  by  the  producing  plant,  as  well  as  by  the  users 
of  its  output  by  adaption  of  normal  standards  at  the  current  produc¬ 
tion  stage. 

Periodic  or  random  modernization  of  machines  and  other  objects 
being  produced  is  peculiar  not  only  to  enterprises  engaged  in  mass 
and  serial  production,  but  also  to  those  producing  them  in  moderately 
sized  series  and  single  units,  when  orders  are  renewed.  A  character¬ 
istic  example  is  a  repeat  order  for  sever  1  automatic  lines  used  in 
producing  a  single  series  of  electric  motor  shafts.  For  this  reason, 
all  those  machine  building  and  branch  normals  which  were  put  or  will 
be  put  in  force  during  the  production  preparation  stage,  can  be  with 
success  adapted  on  modernization  of  the  objects  or  on  renewal  of  pre¬ 
viously  completed  orders. 

Great  significance  in  acquired  by  organization  of  centralized 
orders  for  normalized  products  by  sovnarkhozes.  Their  execution,  be¬ 
yond  doubt,  contributes  to  the  most  extensive  adaption  of  machine 
building  and  branch  normal  standards. 

Thus,  taking  into  account  the  above  considerations,  the  time  for 


going  into  force,  given  in  each  machine  building  and  branch  normal 
standard,  means t 

a)  the  date,  starting  with  which  the  plants,  installing  organi¬ 
zations,  SKB,  OKB,  TsKB,  Nil,  VPTI,  sovnarkhozes  and  other  Institu¬ 
tions  are  to  use,  in  technical  documentation  for  newly  proposed  and 
modernized  machines  and  other  objects  and,  also,  in  production  process 
preparations,  subassemblies,  components  and  other  products,  materials, 
production  processes,  rules  and  retirements  established  by  the  norm¬ 
al  standards; 

b)  the  date,  starting  with  which  the  normalized  products  should 
be  produced  by  specialized  and  other  enterprises  in  fulfilling  centra¬ 
lized  orders  and  deliveries  provided  for  by  coordination,  in  full  ac¬ 
cordance  with  the  new  or  revised  machine  building  and  branch  normal 
standards. 


The  date  of  introduction  of  each  normal  standard  is  suggested  by 
the  person  responsible  for  elaborating  its  proposal  during  elaboration 
of  the  first  draft  of  the  given  normal  standard  and  is  established  by 
the  approving  organization,  upon  consultation  with  the  interested  or¬ 
ganizations. 

In  adapting  normal  standards  at  the  current  production  stage,  it 
becomes  necessary  to  thoroughly  consider  the  existing  stockpile  and 
clarify  the  feasibility  of  using  them  up  in  an  efficient  manner  and 
also  to  determine  the  tii:.v  needed  to  accumulate  stockpiles  of  the  new¬ 
ly  assimilated  components,  which  conform  to  the  new  or  revised  machine 
building  or  branch  normal  standard.  This  accumulation  of  stockpiles 
takes  place  in  all  shops  and  sections  after  producing  and  testing  (or 
thorough  checking)  of  test  specimens  of  the  normalized  products. 


Orders  on  the  date  of  Introduction  of  a  new  or  revised  normal 
standard  and  on  the  date  of  cancelation  of  the  previous  departmental, 
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Interdepartmental,  pint,  certain  branch  and  other  normal  standards 
for  analogous  products  or  structural  elements,  designation,  technical 
requirements,  norms,  rules,  etc.,  are  issued  correspondingly  by  State 
Committees  for  Branches  of  Technology,  interested  sovnarkhozes  of  re¬ 
publics  and  administrative  economic  regions,  ministries,  departments, 
base  standardization  and  normalization  organizations  and  also  by  enter- 
priees  upon  receipt  of  tyoographed  machine  building  normal  standards, 
or  branch  normal  standards  published  in  one  or  another  manner.  These 
orders  list,  respectively: 

1)  plants  which  are  charged  with  producing  the  normalized  pro¬ 
ducts  in  quantities  which  satisfy  the  needs  of  the  national  economy 
of  the  USSR  as  a  ’whole,  or  of  individual  administrative  economic  re¬ 
gions  (or  individual  zones); 

2)  plants  which  are  charged,  on  the  basis  of  coordination,  with 
producing  the  necessary  production  e  mipment  or  cast,  forged,  stampled 
or  other  blanks  in  the  required  quantities  and  delivery  of  them  to 
enterprises  charged  with  specialized  or  centralized  production  of  the 
normalized  products; 

3)  the  design,  production  planning  and  scientific  research  orga¬ 
nizations  which  are  charged  with  providing  the  plants  with  specific 
technical  help  in  elaborating  production,  processes,  production  tool¬ 
ing  and  special  equipment : 

4)  dates  for  introducing  modifications  into  drawings  and  other 
technical  documentation.  Including  that  issued  up  to  the  date  of  put¬ 
ting  into  force  new  or  revised  machine  building  and  branch  normal 
standards. 

The  order  and  timetable  for  using  up  existing  stockpiles  of  ma¬ 
terials  and  semifinished  products,  finished  components  and  subassem¬ 
blies  and  also  purchased  articles,  in  conjunction  with  the  introduc- 


tion  of  new  or  revised  normal  standards  are  established  by  sovnarkhc- 
zes.  The  existing  stockpiles  of  all  kinds  of  tools,  fixtures,  dlesets, 
molds  and  other  production  equipment,  theix’  components  and  subassem¬ 
blies  should  be  completely  used  up. 

Of  great  significance  are  questions  of  timely  preparation  and  or¬ 
ganization  of  specialized  or  centralized  output  of  the  normalized  pro¬ 
ducts.  The  plant,  institute  or  design  organization,  i.e.  the  author  of 
the  machine  building  or  branch  normal  standard,  together  with  the  pro¬ 
posal  submitted  for  approval,  submit  for  consideration  substantiated 
suggestions  with  respect  to  organizing  specialized  or  centralized  out¬ 
put  of  the  normalized  components.  These  suggestions,  depending  on  the 
planned  scale  of  specializing  or  centralizing  the  production,  are 
agreed  upon  together  with  all-union,  republican  and  local  organizations 

Independent  of  the  progress  of  the  above  question,  preparation 
for  manufacturing  the  normalized  products  in  a  centralized  or  decen¬ 
tralized  method  should  be  completed  on  a  timetable  ensuring  assimila¬ 
tion  of  their  production,  prior  to  the  effective  date  of  application 
of  the  corresponding  machine  building  and  branch  normal  standards. 

Here,  the  base  organizations  should  provide  for  measures  for  extending 
technical  assistance  to  the  plants.  In  particular,  this  assistance 
pertains  to  determining  the  applicability  of  the  normalized  products, 
introduction  of  a  uniform  system  for  classification  and  designation  of 
objects  of  main  and  auxiliary  production  and  also  of  other  methodologi¬ 
cal  problems. 

The  responsibility  for  timely  introduction  of  modifications  into 
working  drawings,  specifications  and  other  existing  technical  documen¬ 
tation  and  for  the  timetable  of  preparing  for  production  of  the  norm¬ 
alized  products,  rests  upon  managers  of  sovnarkhozes  of  republics  and 
administrative  economic  regions,  departments  and  enterprises.  They 


approve  plans  of  the  necessary  organizat lonal  and  technical  measures 
(see  below),  the  preparation  and  execution  of  which  is  assigned  to  the 
appropriate  organizations.  Ahead  of  schedule  adaption  of  new  and  re¬ 
vised  nonnal  standards  should  be  encouraged. 

In  individual  cases,  substantiated  by  technical  considerations, 
such  as,  for  example,  utilization  of  existing  stockpiles,  inavailabi¬ 
lity  of  certain  kinds  of  equipment,  etc.,  a  motivated  request  for  de¬ 
laying  the  adaption  of  machine  building  normal  standards  is  permitted. 
Delays  for  up  to  a  year  could  have  been  submitted  upon  approval  by 
sovnarkhozes,  but  this  requires  an  appropriate  decree.  Delays  for  more 
than  a  year  could  be  approved  only  by  the  Committee  of  Standards,  Mea¬ 
sures  and  Measuring  Instruments  upon  substantiated  intercession  of  ad¬ 
ministrative  economic  region  or  republican  sovmarkhozes  in  republics 
not  subdivided  Into  economic  regions.  A  repeated  delay  is  not  permit¬ 
ted,  which  should  be  kept  in  mind  by  all  interested  organizations. 

Substantiated  delays  with  respect  to  branch  normal  standards  are 
submitted  to  sovnarkhozes  upon  approval  by  base  organizations.  This 
condition  of  consent  by  base  organizations  is  due  to  the  necessity  of 
coordinated  adaption  of  branch  normal  standards  for  objects  produced 
by  enterprises  of  different  sovnarkhozes. 

Systematic  control  over  the  adaptation  of  machine  building  and 
branch  nonnal  standards  is  achieved  in  a  planned  order  by  State  Com¬ 
mittees  for  Branches  of  Technology,  sovnarkhozes,  ministries,  depart¬ 
ments  and  base  standardization  and  normalization  organizations.  It  is 
also  performed  in  a  systematic  and  random  manner  by  state  inspection 
and  measurement  laboratories  of  the  Committee  of  Standardization,  Mea¬ 
sures  and  Measuring  Instruments  and  by  other  Interested  organizations. 
The  results  of  inspections  are  finalized  into  acts. 

The  necessity  for  thorough  and  manyfaceted  control  over  confon- 
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mance  with  machine  building  and  branch  normal  standards  Is  primarily 
due  to  the  fact  that  these  normal  standards  establish  the  necessary 
uniformity  of  the  tremendous  nomenclature  of  components  and  subassem¬ 
blies  of  machines  and  other  objects  of  production  and,  also,  of  the 
entire  production  equipment.  The  significance  of  this  normalization 
from  the  point  of  view  of  state  interests  is  tremendous  and  the  adap¬ 
tion  difficulties  are  considerable.  An  effect  is  also  exerted  by  de¬ 
partmental  and  local  traditions,  which  must  be  overcome.  Actual  con¬ 
trol  can  exert  a  positive  influence  on  the  adaption  of  machine  build¬ 
ing  and  branch  normal  standard  . 

The  present  day  organization  of  machine  building  in  our  country 
has  a  number  of  peculiarities,  related  to  the  difference  in  subordina¬ 
tion  of  plants,  installing  organizations,  testing  grounds,  testing  sta¬ 
tions,  design,  production  planning  and  scientific  research  organizations 
In  a  number  of  cases,  they  are  subordinated  to  territorial  sovnarlcho- 
zes,  but  perform  either  local  or  all-union  functions.  In  other  cases,, 
certain  of  the  enumerated  organizations  are  subordinated  to  state  com¬ 
mittee  for  branches  of  technology,  ministries  and  departments.  The  role 
of  base  standardization  and  normalization  organizations  is  substantial- 
upgraded  under  these  conditions  (see  Chapter  15). 

The  above  system  for  adapting  machine  building  and  branch  normal 
standards  corresponds  to  the  adaption  of  state  standards  for  common 
subassemblies  and  components  of  machines,  tools  and  other  production 
equipment. 

It  was  shown  above,  that  standards  as  a  rule,  provide  for  basic 
parameters  and  dimensions  which  are  refined  and  further  developed  by 
machine  building  normal  standards;  consequently,  the  latter  are  not 
only  for  ” fellow  travelers”,  but  also  "guides"  for  introducing  the 
standards  Into  production  units,  i.e.  the  standards  in  this  case  are 
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adapted  with  the  help  of  machine  building  normal  standards.  But  one 
can  note  that  a  certain  number  of  state  standards  which  establish  the 
fabricated  dimensions  of  components,  for  example.,  fastening  components, 
exist  and  will  always  exist.  In  such  cases,  the  " guides”  introducing 
the  standards  to  the  production  units  are  branch  normal  standards. 

They  establish  a  rational  limitation  of  applicability  of  standards  and 
this  limitation  is  adapted  to  the  design  practices  of  the  entire  given 
machine  building  branch.  All  this  emphasizes  the  necessity  for  ensuring 
the  closest  coordination  in  the  development  of  standardization  and 
normalization  and  the  required  interrelationship  between  standards  and 
normal  standards  being  elaborated. 

The  complexity  of  the  adaption  work  Is  increased  to  a  considerable- 
extent,  due  to  the  necessity  to  ensure  timely  and  precise  adaption  of 
all  kinds  of  changes,  supplements  and  corrections  to  the  standards  and 
normal  standards.  The  flow  of  these  changes,  supplements  and  correc¬ 
tion  is  not  always  directed  in  an  expedient  manner  and  is. also  in  need 
of  regulation. 

3.  CERTAIN  PECULIARITIES  IN  THE  ADAPTION  OP  PLANT  NORMAL  STANDARDS 

.Plant  normalization  In  the  form  in  which  it  has  historically  evol¬ 
ved  in  the  domestic  machine  building  industry,  has  a  dual  character: 
on  one  hand,  plant  normalization  served  as  a  basis  for  the  development 
of  standardization  and  branch  normalization  and  also  as  a  means  for 
adaption  of  standards  and  normal  standards  to  production  and,  on  the 
other  hand,  plant  normalization  duplicated  standardization  and,  esc- 
daily,  branch  normalization.  Under  present-day  conditions,  the  in¬ 
terrelationship  between  plant  normal  standards  and  standards,  machine 
building  and  branch  normal  standards  is  even  more  complex. 

If  the  plant  standards  limit  the  applicability  of  state  stand¬ 
ards,  machine  building  and  branch  normal  standards,  then  the  adaption 


of  these  local  normal  standards  can  successfully  be  achieved  acco 

** 

ing  to  the  scheme  presented  in  the  preceding  section.  In  this  case, 
they  are  adapted  v:ith  the  general  framework  and  in  accordance  with 
the  general  scheme.  While  if  the  plant  normal  standards  duplicate 
analogous  [state]  standards,  machine  building  or  branch  normal  stand¬ 
ards,  then  these  plant  normal  standards  should  be  revoked.  Finally, 
the  third  case,  i.e.  when  the  plant  standards  do  not  limit  the  appli¬ 
cability  of  the  higher  level  standards  and  normal  standards  and  do  not 
duplicate  them;  then  these  plant  normal  standards  do  not  practically 
differ  in  any  respect  (except  in  the  Juridical)  from  machine  building 
or  branch  normal  standards.  They  can  be  adapted  in  accordance  with  the 
same  system.  However,  the  given  plant  normal  standards  should  be  gra¬ 
dually  reworked  Into  branch  or  general  machine  building  normal  stand¬ 
ards  in  accordance  with  direction  presented  in  the  preceding  chapters. 

More  complex  is  the  adaption  of  local  normal  standards  in  the 
case  when  the  plant  normal  standards  of  the  enterprise  which  produces 
the  goods  are  not  In  agreement  with  normal  standards  of  those  organi¬ 
zations  which  elaborate  the  technical  documentation  for  It.  These  are 
typical  cases  showing  the  lack  of  coordination  In  normalization  work, 
reflecting  insufficient  efforts  of  base  organizations  as  well  as  plant 
standardization  and  normalization  departments.  Solution  of  these  pro¬ 
blems  is  facilitated  by  coordinated  decisions  and  uniform  branch  stand¬ 
ards. 

4,  SYSTEM  OF  NORMALIZATION  CONTROL 

Normalization  control  is  conducted  In  order  to  ensure  that  the 
drawings  and  other  technical  documentation  issued  to  production  units 
does  not  contradict  the  mandatory  standards  and  normal  standards  which 
are  in  effect.  Normalization  control  is  also  achieved  for  ensuring  ex¬ 
pedient  unification  of  brands  and  material  profiles,  threads,  dlame- 
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ters  and  lengths,  tolerance  and  fits  and  also  of  various  subassemblies, 
components  and  their  structural  elements. 

Normalization  control  of  working  drawings,  specifications  and 
other  technical  documentation  is  mandatory  upon  all  enterprises  and 
organizations  performing  planning  and  design  and  production  [planning] 
work  in  the  field  of  main  and  auxiliary  production.  This  kind  of  con¬ 
trol  applies  to  component  drawings,  assembly  drawings,  general  views, 
drawings  of  overall  dimensions  and  installation  drawings,  various  lay¬ 
outs,  composite  specifications  and  technical  re  luirements,  documents 
listing  previously  existing  and  newly  normalized  subassemblies  and 
components,  record  of  purchases  products  and  also  other  documents, 
lists,  inventories  and  notifications  about  changes  in  drawings. 

All  this  technical  documentation  cannot  be  accepted  by  the  tech¬ 
nical  records  sections  and  cannot  be  reproduced  without  the  signature 
of  the  person  responsible  for  normalization  control.  Quality  control 
departments  of  plants  should  not  accept  products  made  according  to 
drawings  without  the  appropriate  inspector’s  signature.  Here,  the  res¬ 
ponsibility  Tor  nonconformance  with  standards  and  normal  standards  is 
born  by  persons  which  have  issued  the  drawings  and  other  documentation. 

Normalization  control  at  plants,  in  installing,  design,  produc¬ 
tion  planning  and  scientific  research  organizations  is  achieved  by 
standardization  and  normalization  departments  (offices),  in  accordance 
with  the  general  plan  for  issuance  of  technical  documentation. 

Normalization  control  work,  in  accordance  with  VNIINMASh  instruc¬ 
tions,  consists  in  checking  for: 

a)  utilization  of  standardized,  normalized  and  unified  subassem¬ 
blies  and  components  and  their  structural  elements  and  also  of  pur¬ 
chased  products  in  replacing  special  components  and  subassemblies  and 
also  for  production  tooling; 


b)  complete  conformance  by  basic  parameters  of  machines  and 
other  objects  of  production  to  the  established  standards  and  normal 
standards  and  also  their  conformance  to  preference  numbers  and  nor¬ 
mal  linear  dimensions; 

c)  utilization,  in  accordance  with  the  limited  nomenclature  and 
standard  dimensions  established  at  the  given  enterprise,  of  standard¬ 
ized  and  normalized  products  and  their  elements  and  also  of  production 
tooling; 

d)  conformance  of  tolerances,  threads,  connections,  materials, 
heat  treatment,  platings  and  other  technical  requirements  to  those 
estbllshed  by  standards  and  normal  standards; 

e)  finalization  of  drawings  and  other  technical  documentation 
and  their  integrality  In  accordance  with  specifications  for  the  object 
or  its  subassemblies; 

f )  presence  of  the  re  juired  signatures  on  the  drawings  and  other 
technical  documents  in  accordance  with  standards  for  the  drawings 
maintenance  system  and  the  existing  normal  standards; 

g)  use  of  numerical  and  other  conventional  designations  of  com¬ 
ponents,  subassemblies  and  production  tooling  established  by  standards 
and  normal  standards  and  also  for  conformance  of  references  to  exist¬ 
ing  standards,  normal  standards,  technical  specifications  an*  guiding 
materials ; 

h)  use  of  technical  terminology  and  the  established  abbreviations 
in  the  text  and  conventional  abbreviations  for  technical  quantities 
and  concepts; 

l)  selection  and  use  of  brands  and  grades  of  materials  in  accord¬ 
ance  with  limiting  normal  standards;  here,  special  attention  should  be 
paid  to  the  feasibility  of  re^'-clng  scarce  and  expensive  metals,  in¬ 
cluding  nonferrous  metals,  by  less  scarce  and  cheaper  materials; 


j)  uniformity  in  the  finalization  of  drawings  and  other  tech¬ 
nical  documentation. 

Normalization  control  should  pay  attention  to  the  use  of  exist¬ 
ing  normal  standards  of  those  producing  plants  for  which  the  design, 
production  planning  and  scientific  research  institutes  execute  pro- 
pcsals,  drawings  and  other  technical  documents. 

The  following  sequence  of  control  operations  is  recommended: 
l)  •  *.  for  the  Integrality  of  documents;  2)  checking  the  use  of 

star  id,  normalized  and  unified  products  and  their  elements;  3) 

check.  _  the  luallty  of  execution  of  technical  documentation  and  its 
conformance  with  requirements  of  standards,  normal  standards  and  uni¬ 
fication  documents. 

In  order  to  save  time  and  funds  expended  for  making  rectifications 
and  corrections,  it  is  recommended  that  normalization  control  should  be 
performed  in  two  stages : 

the  first  stage  Involves  checking  of  drawings  and  technical  do¬ 
cuments  in  original  before  they  are  copied,  or  reproduced.  In  another 
manner;  all  drawings  and  other  documents  which  are  submitted  to  nor¬ 
malization  control  in  original,  should  be  signed  by  the  authors  and 
the  person  who  conducts  the  normalization  control; 

the  second  stage  consists  of  checking  traced  copies  (masters)  of 
drawings  and  technical  documents  with  all  signatures  established  by 
requirements  of  standards  for  the  drawings  maintenance  system.  In  ad¬ 
dition  to  the  signature  of  the  enterprise  or  organization  manager. 

No  corrections  of  master  copies  signed  by  the  normalization  ins¬ 
pector  are  permitted  without  his  knowledge. 

Notifications  about  changes  in  drawings  and  other  documents,  pre¬ 
viously  issued  by  the  enterprise  or  organization;  should  be  submitted 
to  normalization  control  before  they  are  approved  by  the  management. 


In  checking  references  to  existing  standards  and  normal  stand¬ 
ards,  the  inspector  should  check  for  textual  conformance  of  all  tech¬ 
nical  documents  with  the  texts  of  standards  and  normal  standards.  He 
has  the  right  to  return  drawings  and  other  technical  documents  for 
corrections,  or  he  finds:  a)  absence  of  mandatory  signatures  or  of  a 
prescribed  documents;  b)  careless  execution,  with  a  large  number  of 
errors;  c)  nonconformance  with  existing  standards  and  normal  standards. 

In  the  case  of  repeated  submission  to  normalization  control  of 
low  quality  work  and  also  of  nonconformance  to  requirements  of  stand¬ 
ards  and  normal  standards,  the  inspector  must  apply  directly  to  the 
management  of  the  enterprise  or  organization  and  re  juest  that,  the  ne¬ 
cessary  measures  be  taken  and,  upon  noncompliance  with  this  request, 
he  should  complain  to  superior  organizations  about  nonconformance  to 
standards  and  normal  standards  allowed  by  the  enterprise  or  organiza¬ 
tion  management. 

All  the  Inspector's  comments  should  be  briefly,  but  clearly,  pre¬ 
sented  in  a  list  (document)  of  comments  and  to  make  conventional  no¬ 
tations  (put  numbers  of  his  comments)  in  pencil  on  the  drawing  and 
other  documents.  The  checked  drawings  and  other  documents,  together 
with  the  list  of  the  Inspector's  remarks,  are  returned  to  the  authors  ~ 
for  corrections.  Directions  of  the  normalization  inspector  are  manda¬ 
tory  upon  the  author  of  the  documentation.  Differences  of  opinion  are 
resolved  by  the  chief  of  the  standardization  and  normalization  depart¬ 
ment  (office);  It  can  be  revoked  only  by  the  chief  engineer. 

After  the  appropriate  changes,  the  masters  (traced  copies)  or 
drawings,  etc.,  are  returns,  to  the  Inspector  with  the  list  of  his 
corrections  for  checking  and  signature. 

The  normalization  control  operations  are  recorded  in  a  special 
Journal, 
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Normalization  control,  as  all  kinds  of  control,  can  be  active 
and  passive.  As  an  example  of  effective  achievement  of  active  control, 
we  can  cite  the  work  of  the  standardization  and  normalization  office 
of  the  Leningrad  "Znamya  Truda"  [Banner  of  Labor]  Fitting  Accessories 
Plant.  This  office  achieves,  in  the  process  of  normalization  control, 
unification  and  normalization  of  components  of  the  produced  industrial 
fitting  accessories,  numbering  over  1500  standard  dimensions. 

All  this  work  is  clone  on  the  basis  of  classification  charts,  em¬ 
bracing  over  400  kinds  of  basic  components  of  the  fitting  accessories 
being  produced  by  the  plant.  The  classification  charts  were  instrumen¬ 
tal  in  the  elaboration  and  adaption  of  type  and  group  production  pro¬ 
cesses  and  also  in  normalizing  structural  elements  of  the  fitting  ac¬ 
cessories’  components  and  the  production  equipment  being  used.  Cons¬ 
tant  assimilation  of  new  products  by  the  plant  requires  systematic 
thorough  consideration  of  component  drawings  issued  to  the  plant  from 
the  point  of  view  of  the  feasibility  of  their  manufacture  by  the  type 
production  processes  being  used. 

The  plant  obtains  all  these  drawings  from  the  branch  central  de¬ 
sign  office  and  other  design  organizations  which  do  not  always  take 
into  account  the  production  processes  used  at  the  given  plant.  For  this 
reason,  the  drawings  must  pass  normalization  control  which  is  perform¬ 
ed  on  the  basis  of  the  principle  of  the  group  method  of  component  ma¬ 
chining  upon  classification  by  elements. 

The  components  are  subdivided  into  two  groups:  components  produ¬ 
ced  without  removal  of  chips  and  those  produced  on  metal  cutting  equip¬ 
ment.  The  designs  of  both  groups  of  components  are  analyzed  from  the 
point  of  view  of  feasibility  of  their  production,  using  the  available 
production  tooling,.  The  changes  thus  made  necessary  are  presented  for 
consent  by  the  designer,  whereupon  a  permission  for  modification  of 


the  drawing  is  written  out  in  the  prescribed  manner. 

This  normalization  control  is  of  great  significance  to  scienti¬ 
fic  organization  of  production.  It  can  serve  as  a  basis  for  compre¬ 
hensive  unification  of  subassemblies  and  components  and  of  production 
tooling  [25J. 

5.  ORGANIZATIONAL  AND  TECHNICAL  MEASURES  FOR  ADAPTION  OF  STANDARDS  AND 
NORMAL  STANDARDS 

Adaption  of  machine  building  normal  standards  and  also  of  branch 
and  plant  normal  standards  in  design  and  production.  Involves  taking 
a  number  of  necessary  organizational  and  technical  measures.  The  pre¬ 
paration  and  achievement  of  these  measures  is  performed  by  sovnarkho- 
zes  of  administrative  economic  regions  (and  when  these  do  not  exist, 
by  republican  sovnarkhozes) ,  base  standardization  and  normalization 
organizations  and  plants. 

Analogous  measures  must  be  taken  in  adapting  standards  for  com¬ 
mon  machine  subassemblies  and  components,  tools  and  other  production 
tooling. 

Sovnarkhoz  measures.  Sovnarkhozes  conduct  work  for  correlation  of 
the  nomenclature  of  the  standardized  and  normalized  products  and  de¬ 
termine  the  need  of  their  enterprises  for  these  products.  They  establish 
limiting  nomenclatures  of  standard  dimensions.  They  elaborate  plans 
for  assigning  to  the  corresponding  plants  the  production  of  the  norm¬ 
alized  and  standardized  products,  by  their  :  renclature,  as  well  as  by 
standard  sizes,  on  scales  which  satisfy  the  needs  of  the  given  adminis¬ 
trative  economic  region  or  adjacent  regions.  They  elaborate  the  plan  of 
coordinated  supply  of  production  tooling  and  also  of  cast,  forged  and 
stamped  blanks  to  plants  which  are  charged  with  centralized  production 
of  the  standardized  and  normalized  products. 

The  sovnarknozes  extend  technical  assistance  to  their  enterprises 


through  the  SKB,  OKB,  TjKB,  Nil  and  VPTI  in  the  field  of  equipment 
design,  production  process  planning  and  production  tooling  design, 
in  order  to  ensure  on  schedule  adaption  of  standards  and  normal  stand¬ 
ards. 

Measures  of  base  organizations.  A  measure  of  first  priority  is 
compilation  of  conversion  codes  which  ensure  rapid  and  convenient, 
conversion  of  product  designations  given  by  standards  and  normal 
standards  to  the  designation  system  adopted  by  the  given  machine  buil¬ 
ding  branch  and  sending  of  these  conversion  codes  to  all  enterprises 
and  organizations  of  the  given  machine  building  branch.  The  obligations 
of  the  base  organizations  include  ensuring  the  conversion  of  the  de¬ 
signations  of  production  tooling  to  the  numerical  designation  code,  in 
accordance  with  machine  building  normal  standards  and  extending  methodo¬ 
logical  assistance  to  plants,  installing  organizations,  SKB,  0KB,  TsKB, 
Nil  and  VPTI  (of  its  branch),  v;ith  respect  to  standardization  and  norm¬ 
alization  problems. 

Base  organizations  determine  the  applicability  of  standard  dimen¬ 
sions  of  the  standardized  and  normalized  components,  subassemblies  and 
structural  elements,  are  in  contact  with  the  head  organization,  which 
designs  the  corresponding  types  of  machines,  mechanisms,  apparatus, 
instruments  and  other  objects  of  production  (vessels,  transportation 
facilities,  etc.). 

Measures  taken  by  the  plant.  It  is  advantageous  to  subdivide  the 
measures  for  adaption  of  standards  and  normal  standards,  the  achieve¬ 
ment  of  which  is  planned  and  Implemented  by  each  plant,  by  departments 
responsible  for  their  implementation. 

The  Standardization  and  Normalization  Department.  (OSN)  is  charged 
with  obtaining  information  about  approval  of  new  or  revised  standards, 
machine  building  and  branch  standards  and  guiding  technical  materials. 
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It  orders  materials  from  the  Standardgiz  [State  Standards  Publishing 
House]  and  from  other  organizations,  obtains  from  them  the  required 
number  of  copies  of  standards,  nonnal  standards,  etc.,  taking  into  ac¬ 
count  the  needs  of  shops,  departments-  laboratories  and  other  plant 
services.  It  familiarizes  the  appropriate  plant  workers  with  the  con¬ 
tents  of  standards  and  nonnal  standards,  establishes  the  limits  of 
their  applicability  by  filling  out  the  " applicability”  column  in  all 
copies  of  standards  and  nonnal  standards  which  it  received,  if  such  a 
column  is  provided  in  them,  or  elaborates  a  limiting  normal  standard 
on  the  basis  of  the  nomenclature  of  standard  sizes  established  by  the 
base  organization.  It  provides  all  plant  services  with  the  necessary 
number  of  copies  of  standards  and  normal  standards;  compiles  conversion 
codes  for  plant  normal  standards,  giving  the  designations  of  each  stan¬ 
dard  dimension  of  the  corresponding  standard  or  nonnal  standard,  as 
well  as  the  designations  of  these  same  products  by  the  plant  normal 
standards. 

The  department  extends  methodological  assistance  to  all  plant 
services  with  respect  to  problems  related  to  the  adaption  of  standards 
and  normal  standards.  It  receives  from  all  plant  services,  copies  of 
revoked  standards  and  normal  standards  in  conjunction  with  adaption 
of  net*/  or  revised  standards,  machine  building,  branch  and  plant  normal 
standards.  It  Introduces  Into  them  the  appropriate  changes,  supplements 
and  corrections  (see  below). 

The  Department  of  the  Chief  Design  Engineer  (OGK)  elaborates, 
when  necessary,  working  drawings,  specifications  and  technical  require¬ 
ments  for  machine  subassemblies  and  components,  provided  for  by  new  or 
revised  standards  and  normal  standards.  It  revises  the  working  drawings, 
specifications  and  technical  requirements,  both  existing  as  well  as 
those  in  the  process  of  elaboration,  for  new  or  modernized  machines  and 
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other  objects  of  production,  in  order  to  clarify  the  character  of  the 
re  orking  they  require  as  a  result  of  adapting  the  standards  and  norm¬ 
al  standards.  The  same  work  is  done  with  respect  to  objects  being  cur¬ 
rently  produced.  Including  determination  of  a  timetable  for-  expedient 
adaption  of  normal  standards  to  specific  production  objects.  Here,  con- 
sultations  are  conducted  with  other  plant  subdivisions,  including  the 
department  of  tools  and  material  supply.  Then  the  OKG  reworks  the  pro¬ 
posals,  working  drawings,  specifications,  etc. 

The  Department  of  t Chief  Production  Engineer  (OGT)  clarifies 
the  applicability  of  the  newly  approved  or  revised  standards  and  norm¬ 
al  standards  in  the  elaboration  of  production  processes,  elaborates 
the  latter  relative  to  internally  produced  standardized  and  normalized 
products  and  also  designs  production  tooling  needed  for  the  manufacture 
of  these  products,  if  such  cannot  be  obtained  from  a  central  supply 
base. 

If  the  given  plant  Is  charged  with  centralized  production  of  the 
standardized  or  normalized  products  to  satisfy  the  needs  of  various 
users  and  for  implementation  of  coordinated  supply  arrangements,  then 
the  OGT  performs  all  work  of  elaboration  of  production  processes  and 
other  technical  documentation  necessary  for  organizing  specialized  pro¬ 
duction  of  these  products.  In  addition,  the  OGT  revises  production  pro¬ 
cesses  used  in  the  manufacture  of  the  new  and  modernized  objects  and 
introduces  necessary  changes  directed  toward  adaption  of  standards  and 
normal  standards. 

Department  of  Tool  and  Materials  Supply  (OMTS)  performs  very  Im¬ 
portant  work  with  respect,  so  adaption  of  standards  and  normal  standards. 
It  ascertains  the  need  for  new  materials,  blanks  and  purchased  pro¬ 
ducts  and  also  exposes  the  existing  stockpiles  of  materials  and  blanks, 
partially  and  completely  processed  articles,  finished  subassemblies  and 


also  purchased  products  which  do  not  satisfy  the  requirements  of  the 
nev;  or  revised  standards  and  normal  standards.  Together  with  other 
plant  subdivisions,  the  OHTS  establishes  the  feasibility  of  desirabi¬ 
lity  of  utilization  of  the  existing  stockpiles  and  prepares  suggestions 
with  respect  to  this  problem,  giving  the  timetable  for  using  up  the 
stockpiles. 

The  Tool  Maintenance  Department  (OIKh)  ascertains  the  plant* s 
needs  for  new  production  equipment  for  manufacture  of  the  standardized 
and  normalized  products  and  designs  this  tooling  (if  this  work  is  per¬ 
formed  at  the  given  plant  by  the  tool  maintenance  department,  rather 
than  by  the  chief  production  engineer’s  department).  The  department 
produces  the  tooling  according  to  schedule  and  participates  in  setting 
it  up. 

The  Production  Department  (PO),  Department  of  Quality  Control  (OTK) 
and  other  plant  subdivisions  participate  in  producing  the  test  batch 
of  the  standardized  and  normalized  products,  determine  their  cost  and 
the  effectiveness  of  the  adaption  of  standards  and  normal  standards 
by  their  enterprise;  the  OTK  accepts  the  manufactures  products,  in  con¬ 
formance  with  the  requirements  of  the  nev;  and  revised  standards  and 
normal  standards.  Suggestions  for  organization  of  specialized  produc¬ 
tion  of  the  standardized  and  normalized  products  are  also  prepared  for 
submission  to  the  sovnarkhoz. 

6.  GENERAL  PROCEDURE  FOR  SUPPLYING  STANDARDS  AND  NORMAL  STANDARDS  TO 
WORK  STATIONS 

In  the  task  of  ensuring  the  adaption  of  standards  and  normal  stand¬ 
ards  In  designing  and  production,  an  important  role  is  played  by  the 
information  service  and  also  by  the  general  system  for  supplying  stand¬ 
ards  and  normal  standards  to  shops,  departments  and  other  plant  subdivi¬ 
sions.  Information  about  newly  issued  anc  revised  standards  and  normal 
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standards  is  given  out  by  organisations  charged  with  publication,  re¬ 
production  and  delivery  of  standards  and  normal  standards  to  all  in¬ 
terested.  plants,  organizations  and  institutions.  This  purpose  is  ser¬ 
ved  by  publication  of  information  directories,  bulletins,  etc. 

State  standards  and  machine  building  normal  standards  are  pub¬ 
lished  by  the  Stands rtgiz,  branch  normal  standards  are  issued  by  ba¬ 
se  organizations  and  plant  and  other  local  normal  standards  are  issued 
by  the  corresponding  enterprises. 

Timely  and  systematic  supplying  of  departments,  shops  and  plant 
laboratories  by  standards  and  normal  standards  is  one  of  the  functions 
of  standardization  and  normalization  departments. 

The  plant  standardization  and  normalization  department,  upon  con¬ 
sent  of  the  management,  empowers  a  responsible  representative,  who  is 
charged  with  ensuring  timely  supply  of  standards  and  normal  standards 
to  the  plant  and  delivery  of  them  to  working  stations  by  responsible 
persons  in  plants,  department  and  laboratories  of  the  given  plant.  The 
necessary  nomenclature  and  number  of  copies  of  standards  and  normal 
standards  is  established  by  the  managers  of  the  enumerated  plant  sub¬ 
divisions,  whose  representatives  pa  on  their  requests  to  the  stand¬ 
ardization  and  normalization  department. 

The  plant  standardization  and  normalization  department  should  re¬ 
tain  one  control  copy  of  each  standard,  machine  building,  branch  and 
..  nt  normal  standard  needed  by  the  given  production  unit.  The  control 
copies  are  not  issued  to  anyone  and  are  kept  separately  from  working 
copies  and  are  filed  by  the  generally  used  groups  of  the  state  stand¬ 
ards  classification  chart.  Each  copy  of  a  standard  and  normal  standard 
is  stamped  "Control  Copy." 

The  plant  standardization  and  normalization  department,  in  addi¬ 
tion,  should  have  a  book  listing  the  standards  and  normal  standards. 
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Working  copies  of  standards  and  normal  standards  are  stores  in  the 
order  of  increasing  numbers.  An  inventory  car’d  is  filled  out  for  each 
working  copy.  Standards  and  normal  standards  which  are  no  longer  in 
force,  are  subject  to  surrender  and  destruction,  with  the  exception  of 
one  control  copy  which  is  stored  in  the  standardization  and  normalisa¬ 
tion  department  for  checking  purposes. 

All  plant  subdivisions  (departments,  shops,  etc.)  store  their 
copies  of  standards  and  normal  standards  in  the  order  of  increasing 
numbers.  They  are  filed  by  groups  in  accordance  with  the  state  stand¬ 
ards  classification  chart  currently  in  force.  Each  plant  subdivision 
should,  .have  its  record  book,  which  lists  the  dates  of  receipt  of  stand¬ 
ards  and  normal  standards,  changes  received  and  dates  of  revocation 
of  standards  and  normal  standards.  Representatives  of  each  plant  sub¬ 
division  issue  standards  on  normal  standards  to  their  coworkers  for 
which  the  latter  sign  a  receipt. 

The  presented  general  procedure  for  supplying  standards  and  nor¬ 
mal  standards  can  be  extended  to  tne  SKB,  OKB,  TsKB,  Nil  and  VPTI, 
whose  departments  should  also  delegate  responsible  representatives. 

7.  THE  SYSTEM  FOR  INTRODUCING  CHAN 3 EC  INTO  COPIES  OF  STANDARDS  AND 
NORMAL  STANDARDS  CURRENTLY  IN  FC'CE 

Introduction  of  approved  changes  into  all  copies  of  state  stand¬ 
ards,  machine  building  and  branch  normal  standards  which  were  Issued 
to  work  stations  of  plant,  SKB,  OKB,  TsKB,  Nil  and  VPTI  workers.  Is 
achieved  in  the  following  manner. 

The  Directory  of  Standards  Issued  monthly  by  the  "Standatgiz", 
provides  information  about  changes,  additions  and  corrections  to  state 
standards  and  machine  building  normal  standards.  Similar  Information 
with  respect  to  branch  normal  standards  should  be  supplied  by  base 
standardization  and  normalization  organizations.  They  issue  the  neces- 
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sary  number  of  copies  providing  information  about  all  changes,  addi¬ 
tions  and  corrections  Introduced  by  them  into  their  branch  normal 
standards. 

Standardization  and  normalization  departments  of  plants,  SKB, 

OKB,  TsKB,  NIX  and  VPTI  should  timely  provide  their  organizations  with 
the  necessary  number  of  copies  of  the  "Directory  of  Standards’*  and  of 
information  publications  of  base  organizations.  When  the  number  of  co¬ 
pies  of  these  materials  obtained  is  insufficient,  these  departments 
can  reproduce  them  by  photostating,  blueprinting,  etc.  The  responsibi¬ 
lity  forthe  accuracy  of  copies  rests  v;lth  the  department  which  has  re¬ 
produced  these  documents. 

Standardization  and  normalization  departments  of  base  organiza¬ 
tions,  plants,  design,  production  planning  and  scientific  research  or¬ 
ganizations,  in  lists  of  state  standards,  machine  building,  branch, 
plant  pnd  other  local  normal  standards  which  are  in  force  in  the  enu¬ 
merated  organizations  which  they  put  out,  give  the  numbers  and  dates 
of  all  additions,  changes  and  corrections  which  were  approved.  Here, 
extreme  care  is  taken  to  ensure  that  the  new  changes,  additions  and 
corrections  take  into  account  those  approved  previously.  All  discovered 
errors  should  he  immediately  reported  to  the  organizations  which  have 
permitted  them  to  occur. 

The  entire  work  for  supplying  timely  information  is  performed  by 
responsible  representatives,  which  are  charged  with  obtaining  and  de¬ 
livering  the  standards  and  normal  standards  to  work  stations.  The  ne¬ 
cessary  number  of  copies  of  the  information  is  determined  by  the  heads 
of  departments,  shops,  laboratories  and  other  subdivisions  of  plants 
and  organizations.  Through  their  representatives,  they  place  orders 
with  the  standardization  and  noimalization  department. 

The  tlmetab?.e  for  putting  into  effect  changes,  additions  and  cor- 


rections  to  the  existing  standards  and  normal  standards  and  also  the 
persons  responsible  for  their  adaption,  are  det  rmined  by  orders  of 
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retains  one  control  copy  of  each  change,  addition  and  correction.  These 
copies  are  stamped” Control”  and  are  glued  in  succession  to  the  corres¬ 
ponding  standards  and  normal  standards.  An  account  of  all  changes,  ad¬ 
ditions  and  corrections  is  kept  in  a  special  Journal,  which  can  be 
kept  together  with  the  journal,  listing  standards  and  normal  standards 
in  effect  in  the  given  organization.  Card  -ndexes  for  checking  purpo¬ 
ses  are  kept  similarly. 

Notifications  about  approved  changes,  additions  and  corrections 
received  at  working  stations  of  departments,  shops,  laboratories  and 
other  services  are  glued  to  the  corresponding  standards  and  normal 
standards;  here,  previously  received  notifications  the  substance  of 
which  has  been  included  in  the  later  information,  are  tom  off  and  des¬ 
troyed.  The  torn  off  sheets  are  replaced  by  the  newly  received. 

In  order  to  regulate  and  facilitate  the  adaption  of  changes,  ad¬ 
ditions  and  corrections  of  standards  and  normal  standards,  approved 
by  the  appropriate  organizations,  the  date  for  their  going  into  effect 
should  be  designed  taking  Into  account  the  following  recommendations! 

Corrections  which  eliminate  printing  errors  and  other  defects  in 
printing  of  the  standards  and  normal  standards,  are  made  immediately 
upon  finalization.  Changes  and  additions  to  standards  and  normal 
standards  pertaining  to  the  adaption  of  more  progressive  designs  and 
production  processes,  adaption  of  more  economical  materials,  improv¬ 
ing  the  reliability  and  service  life,  etc.,  are  Introduced  at  one  of 
the  given  days:  1  January,  1  April,  1  July  and  1  October  of  each  year. 
Here,  the  date  for  going  into  effect  is  established  taking  into  ac¬ 
count  the  time  necessary  for  tooling  for  the  production  of  goods,  on 
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the  basis  of  the  approved  changes  or  additions. 

Control  of  the  adaption  of  chores,  additions  and  corrections 
to  standards  and  normal  standards,  is  performed  analogous  to  the  con¬ 
trol  of  the  adaption  of  standards  and  normal  standards  (see  above). 

The  need  for  thorough  organization  of  the  system  for  delivering 
changes,  additions  and  corrections  to  standards  and  normal  standards 
to  working  stations  arises  due  to  the  fact  that  they  are  Just  as  man¬ 
datory  as  the  standards  and  normal  standards.  The  juestion  can  be 
asked:  how  many  and  what  kind  of  notifications  can  be  in  effect  at  the 
same  time?  If  a  change  is  approved,  then  it  absorbs  not  only  the  one 
approved  before  it,  i.e.  the  preceding  change,  but  also  all  additions 
and  corrections. 

A  r.ew  change  thus  includes  all  previously  approved  changes,  ad¬ 
ditions  and  corrections.  But  after  the  change  has  been  approved,  cer¬ 
tain  additions  and  corrections  may  again  become  necessary.  They  are 
in  force  until  a  new  change  is  approved. 
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Chapter  12 


NUMERICAL  DESIGNATION  SYSTEMS  FOR  THE  PRODUCTS 
OF  MACHINE  BUILr"’0  AND  FOR  THE  MATERIALS  USED 

1.  DESIGNATION  SYSTEMS  AND  *  r  IORTCOMINUS 

More  than  20  different  classification  systems  elaborated  at  dif¬ 
ferent  times  by  ministries  and  institutes  and  also  by  the  Central  Sta¬ 
tistical  Administration  of  the  USSR  (TsSU)  are  in  existence;  here  these 
systems  have  almost  nothing  in  common.  As  a  result,  identlal  or  simi¬ 
lar  products  are  classified  into  different  classification  subdivisions 
and  have  entirely  different  conventional  designations  or,  conversely, 
dissimilar  products  have  similar  designations.  All  this  creaw.;  addi¬ 
tional  difficulties  in  achieving  general  machine  building  normaliza¬ 
tion  and  unification  and,  also,  in  the  development  of  specialization 
and  coordination.  This  has  also  affected  the  feasibility  of  establish¬ 
ing,  in  machine  building,  of  a  single  Indexing  system  for  technical 
documentation. 

The  differences  and  peculiarities  of  the  existing  designation 
systems  for  the  products  of  machine  building  can  be  characterized  by 
several  examples. 

Automatic  lines  and  special  machine-tools.  This  machine  building 
branch  uses  a  mixed  letter-number  designation  system,  based  on  single 
classification  chart  for  technical  documentation.  In  accordance  with 
this  classification  chart,  the  conventional  designations  are  assigned 
starting  with  the  very  first  stage  of  designing  the  automatic  line  or 
special  machine  tool,  l.e.  from  the  Instant  the  engineering  assignment 


is  obtained  from  the  consumer  and  further  through  all  the  stages  of 
planning  and  design  and  experimental  operations,  up  to  working  draw¬ 
ings  and  components. 

According  to  this  classification,  the  letter  symbols  in  the  de¬ 
signation  correspond  to:  L  -  automatic  line;  G  -  individual  section 
of  the  line;  S  a  special  or  gang  machine  tool;  B  -  magazines,  hoppers, 
shelving,  tables;  T  -  transportation  devices,  including  conveyor  belts, 
hoists,  etc.;  A  -  automatic  assembly  machines;  M  -  washing  and  drying 
machines  and  also  e juipment  for  anticorrosion  treatment;  U  -  automatic 
packaging  machines;  K  -  control  and  measuring  equipment;  P  -  heat 
treatment  and  casehardening  equipment;  R  -  various  equipment.  The  let¬ 
ter  symbols  are  also  conventional,  which  would  have  also  been  the  case 
with  numerical  symbols. 

The  classified  ion  chart  for  subassemblies  designation  is  cons¬ 
tructed  on  the  basis  of  the  decimal  system:  1  -  beds;  2  -  fixtures,  3  - 
electrical  equipment;  4  -  hydraulic  equipment  and  transmissions:  5  - 
cooling;  6  -  tools;  7  -  spindle  heads;  8  -  lubrication;  9  -  control. 
Each  such  group  of  subassemblies  is  subdivided  into  10  subgroups.  For 
example,  group  2  (fixtures)  is  subdivided  into  jig  plates,  chucks, 
clamps,  vise,  supports,  swivel  slides,  indexing  fixtures,  etc. 

Components  have  a  designation  system  of  their  own,  namely:  cast 
iron  components  from  11  to  30;  ronferrous  metal  components  from  31  to 
to  40;  steel  and  welded  components  from  4l  to  89;  components  made  of 
other  materials  -  from  90  and  further.  In  the  case  when  any  given  group 
does  not  have  sufficient  free  numbers,  they  are  borrowed  from  the  fol- 
groups.  This  classification  system  results  in  the  following  designa¬ 
tions:  hydraulic  feed  cylinder  421,  hydraulic  cylinder  of  conveyor 
422,  hydraulic  clamp  cylinder  423,  etc. 

As  a  whole,  the  designations  are  constructed  in  the  following 


so- 


quence:  first,  the  conventional  designation  of  the  design  organiza¬ 
tion  which  has  elaborated  the  given  automatic  line;  then,  the  sym¬ 
bols  of  the  automatic  line;  then  the  ordinal  number  of  the  automatic 
line.  This  is  followed  by  designations  of  the  equipment,  of  the  sub¬ 
assemblies  built  into  the  line  and  of  components. 

For  example,  a  ’*ne  is  designated  as  6L33*  Here:  6  is  the  design 
organization  (S Kb-  o);  L  is  the  automatic  line;  33  is  the  ordinal  num- 
ber  of  the  line.  The  general  form  of  designations  of  a  subassembly  of 
a  machine  include!  in  the  automatic  line,  is  correspondingly:  L33S1- 
31-01  and  components  making  up  this  subassemblies  are  designated  as: 
L33Sl-?l-4l.  Together  with  the  two  dashes,  this  designation  system 
contains  11  symbols. 

In  using  this  designation  system,  it  is  possible  for  idential 
components,  but  which  make  up  different  automatic  lines  or  Individual 
machine  tools,  to  have  different  numbers.  However,  this  is  excluded 
In  practice  since  the  divisions  and  groups  within  each  division  are 
specialized.  Wh*  i  subassemblies  or  components  are  duplicated  In  a  sec¬ 
ond  line  (or  machine  tool),  they  retain  their  initial  numbers  (indi¬ 
ces)  and  »re  regarded  as  unified.  For  this  reason,  the  specifications 
Include  new  components,  unified  subassemblies  and  components  and  nor¬ 
malized  articles. 

Rolling- contact  bearings.  The  system  of  numerical  conventional 
designations  for  ball  and  roller  bearlrgs  is  standardized.  The  conven¬ 
tional  designations  characterize:  a)  the  shaft  dip  .ater  at  the  point 
at  which  the  bearing  is  seated  (the  diameter  of  the  bearing  or  sleeve 
hole);  b)  the  series  of  the  bearing,  I.e.  one  of  the  standard  bearing 
ueries  established  by  standards,  differing  by  the  external  diameter 
and  width,  but  having  the  same  design  and  same  seating  holes;  c)  the 
tearing  type,  I.e.,  the  ensemble  of  features  which  determine  Its  ba- 


sic  properties,  which  include  the  direction  of  the  load  being  taken 
up  and  the  shape  of  the  surfaces  of  the  rotating  bodies;  d)  design 
peculiarities  of  the  bearing;  o)  the  precision  of  the  bearing,  which 
is  denoted  by  a  letter  symbol  to  the  left  of  the  numerical  designa¬ 
tion, 

The  meaning  of  the  numbers  in  the  bearing  designation  is  deter¬ 
mined  by  the  positions  they  occupy,  counting  from  right  to  left:  the 
first  and  second  position  is  the  shaft  diameter  (the  diameter  of  the 
bearing  or  sleeve  hole);  the  third  and  seven  is  the  series;  the  fourth 
position  denotes  the  type;  the  fifth  and  sixth  places  denote  the  de¬ 
sign  peculiarities. 

The  bearings  are  characterized  as  follows:  the  shaft  diameter  and 
design  peculiarities  are  designated  by  numbers  from  0  to  99  and  the 
series  and  types  are  given  by  numbers  from  0  to  9*  Zeros  to  the  left 
of  the  last  significant  figure  (counting  from  right  to  left),  are  drop¬ 
ped. 

In  the  conventional  designation,  with  the  exception  of  bearings 
with  hole  diameters  of  495  mm  and  above,  the  first  tv/o  numbers  to  the 
right  give  the  shaft  diameter  at  the  point  where  the  bearing  is  seat¬ 
ed;  hero,  the  shaft  diameter  for  all  bearings  (except  for  radial 
thrust  bearings  with  removable  outer  ring,  which  are  called  magnetic), 
with  hole  diameters  of  20  mm  and  more,  is  designated  by  a  fraction  ob¬ 
tained  by  divided  the  diameter  by  5-  For  example,  the  first  two  num¬ 
bers  to  the  right  -  04  denote  a  bearing  for  a  shaft  20  mm  in  diameter 
40  denotes  a  bearing  for  a  200  mm  diameter  shaft.  Bearings  with  hole 
sizes  from  10  to  20  mm  (with  the  exception  of  magnetic  bearings),  are 
designated  accordingly:  diameter  of  10  mm  -  00,  12  mm  -  01,  15  mm  -  02, 
17  mm  -  03.  The  designations  for  bearings  with  hole  diameters  up  to 
9  mm  give  the  actual  size  in  millimeters,  with  the  third  position  oc- 


cupled  by  0.  For  example,  1025  designates  a  spherica' -seating  double- 
row  radial  bearing  of  the  light  series  with  an  internal  diameter  of 
5  nan.  A  hole  diameter  which  is  not  expressed  by  an  integer,  or  is  ex¬ 
pressed  by  an  integer  which  is  not  a  multiple  of  five.  Is  designated 
by  the  closest  Integral  number.  For  example,  904  is  a  radial  single¬ 
row  bearing  single- row  bearing  with  a  hole  diameter  of  7/8"  (22.226  mm) 

The  bearing  series  are  also  designated  by  conventional  numbers 
using  fractions  in  the  third  place.  Eearing  types  are  given  by  a  num¬ 
ber  from  0  to  9>  depending  on  the  subdivision  established  by  the  stand¬ 
ard.  The  design  peculiarities  are  given  by  one  number  in  the  fifth 
place,  or  by  two  numbers  in  the  fifth  and  sixth  places.  However,  the 
precision  classes  are  designated  by  letter  symbols:  P  -  increased  pre¬ 
cision  class;  VP  -  extremely  increased;  V  -  high,  AV  -  extremely  high, 

A  -  precision,  S  -  superprecision. 

As  a  whole,  this  system  results  in  a  seven- symbol  numerical  de¬ 
signation  of  a  bearing  (as  a  product),  with  addition  of  one  or  t  o 
letter  symbols  characterizing  the  quality  of  its  production,  giving  a 
total  of  eight  or  nine  symbols.  Here,  the  bearing  components  are  not 
embraced  by  t^e  given  designation  system. 

Production  process  tooling  equipment.  Tooling  products  combined 
under  the  concept  "production  process  tooling  equipment"  are  extreme¬ 
ly  varied  and  have  different  dimensions,  designs,  purposes,  service 
lives,  materials,  manufacturing  precision,  etc.  The  economic  conside¬ 
rations  pointing  to  the  desirability  of  centralization  and  specializa¬ 
tion  of  the  fabrication  of  production  tooling  equipment,  make  them¬ 
selves  apparant  very  intensely.  But  in  order  to  achieve  centralized 
production,  it  is  necessary  to  ensure  not  only  identical  names  for  the 
same  products,  but  also  the  same  conventional  designations.  For  this 
reason,  classification  anddesignation  of  production  tooling  equipment 


is  of  great  significance  to  the  national  economy.  The  substance  of 
this  designation  system  can  be  presented  as  follows: 

Depending  on  the  intended  service,  the  tools  and  fixtures  are 
subdivided  into  10  groups  (Table  4l).  Each  group  is  divided  into  10 
subgroups,  each  subgroup  is  subdivided  into  10  kinds,  and  each  kind, 
in  turn,  into  10  vaiieties. 


TABLE 

Class if xcat Ion  of  production  tooling 


A)  Designation 
of  group 

B)  name  of  group 

C)  basic  significance 

0 

Tools  and  fixtures 
for  casting,  heat 
treatment,  welding, 
soldering  and  flame 
cutting  of  metals; 

For  imparting  a  shape, 
dimensions  and  proper¬ 
ties  to  metals  by  cast¬ 
ing  welding,  soldering, 
flame  cutting  and  heat 
reatment  methods 

1 

Tools  and  fixtures 
for  pressure  work¬ 
ing 

For  imparting  a  shape 
and  dimensions  to  me¬ 
tals  and  nonmetal  mater¬ 
ials  by  pressure  in  the 
cold  and  hot  state 

2 

Tools  for  machining 
of  metals 

For  changing  the  shape 
and  dimensions  of  metal¬ 
lic  materials  by  machin¬ 
ing 

3 

Tools  for  machining 
of  nonmetals 

The  same  as  above  pertain¬ 
ing  to  nonmetals 

4 

Reserved 

5 

Reserved 

6 

Auxiliary  tools 

For  fastening  of  tools 

7 

Fixtures  for  machine- 
tool  and  manual  ope¬ 
rations 

For  fastening  and  position¬ 
ing  of  blanks  in  machine- 
tools  and  in  manual  c  ra¬ 
tions,  for  tying  the  ma¬ 
chined  blank  to  .he  machine- 
tool  and  tools,  fer  assem¬ 
bly  operations 

8 

Q 

Facilities  for  mea¬ 
suring  and  control 
of  linear  and  angular 
magnitudes 

Reserved  ~ 

For  measuring  and  control 
of  dimensions,  shape  and 
position 

The  classification  by  groups  and  subgroups  is  glen  in  the  ma¬ 
chine  building  normal  standard  MN  74-59  ana  for  kinds  and  varieties 
in  MN  75*59  -  MN  81-59.  Conventional  designations  of  eight  numbers 
consist  of  tv/o  parts  of  four  numbers  (symbols)  each.  The  first  part 
of  the  designation  defines  the  functional  operational)  design  charac¬ 
teristic  of  the  variety.  Each  variety  can  contain  9999  standard  di¬ 
mensions,  comprising  the  second  part  of  the  designation. 

The  conventional  designation  can  be  the  inventory  number  for 
branch  and  plant  normal  standards.  These  numbers  are  used  lor  account¬ 
ing  and  storage  of  production  tooling  at  plants. 

According  to  the  given  designation  system,  a  twist  drill  1  mm  in 
diameter  with  a  cylindrical  shank,  used  for  drilling  in  light  alloys 
has  the  following  conventional  designation:  Drill  2300-0801. 

For  the  purpose  of  differentiation  at  plants  between  standard 
and  special  production  tooling,  a  provision  has  been  made  for  usiiig 
the  number  group  from  0000  to  3999  for  normalized  tooling  and  numbers 
4000  to  9999  for  special  tooling.  General  machine  building  components, 
for  example,  fastening  components,  lube  fittings,  instruments,  etc. , 
used  in  the  production  tooling,  retain  their  designations  established 
by  the  corresponding  standards  and  normal  standards.  The  enterprises 
have  the  right  to  use  additional  distinctive  marks  for  designation 
of  production  tooling  produced  for  Internal  use  (for  example.  Drill 
ZIL  2300-0001). 

According  to  Reference  [26],  achieving  normalization  of  general 
purpose  production  tooling  and  organizing  its  production  at  speciali¬ 
zed  plants  with  a  single  system  of  conventional  designations,  provid¬ 
ing  for  the  feasibility  of  correspondingly  enlarging  the  size  of  or¬ 
ders,  will  make  it  possible  to  obtain  an  annual  saving  of  more  than 
30  million  rubles,  to  lower  the  net  cost  of  producing  the  tooling  by 
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a  factor  of  2-5,  consider: bly  decrease  the  volume  of  design  work  and 
to  cut  the  time  required  for  tooling  up  for  production  of  new  machines 
and  equipment  by  25-30#. 

Analogous  work  was  performed  in  the  field  of  production  tooling 
for  pressureworking.  This  system  of  classification  and  conventional 
designations  is  given  in  the  machine  building  normal  standard  MN  76-59- 

All  the  enumerated  examples  differ  substantially  from  one  another, 
but  all  of  them  make  it  possible  to  make  two  important  generalisations. 

1.  Mixed,  letter-number  designation  systems  are  characterised  by 
the  fact  that  the  greatest  number  of  features  being  classified  is  de¬ 
noted  by  numerical  symbols.  Features  coded  by  letter  symbols  are  in 
the  minority.  Here,  th*  letter  symbols  are,  as  far  as  possible,  mnemo¬ 
nic  in  character,  thus  facilitating  rapid  recognition  of  the  produc¬ 
tion  object  or  of  its  main  qualitative  characteristic.  However,  under 
production  cor.diticis,  it  is  not  always  important  to  know  whether  a 
given  specif'  c  component  will  be  used  in  an  automatic  line  or  in  an 
Independently  operating  machine  tool.  Many  line  machine  tools  are  used 
separately,  as  special  machine  tools. 

Of  considerably  greater  significance  is  the  number  of  the  order 
(for  example,  the  order  of  the  automatic  line  or  special  machine-tool 
being  manufactured),  and  these  numbers  are  usually  designated  numeri¬ 
cally.  For  this  reason,  the  replacement  of  letter  symbols  by  numbers 
is  feasible  in  principle  and  desirable.  The  advantageousness  of  th?' 
replacement  can  be  affirmed  by  the  necessity  of  conversion  of  all  texts 
and  letter  symbols  to  numerical  symbols  when  adapting  to  a  computer. 

2.  Conversion  to  numerical  designation  systems  promotes  closer 
correspondence  of  existing  designations,  while  the  development  of  mix¬ 
ed  letter-number  systems  prevents  this  from  happening.  Establishing  a 
closer  correspondence  between  the  designations  is  necessary  in  order 


for  the  sane  subassemblies  and  components  in  different  machine  build¬ 
ing  objects  to  have  the  same  designations*  Such  a  singleness  of  desi¬ 
gnations  is  impossible  Vfith  the  existing  systems. 

2.  PRINCIPLES  OP  THE  ELABORATION  OF  A  SINGLE  NUMERICAL  DESIGNATION 
SYSTEM  FOR  MACHINE  BUILDING 

What  should  be  the  single  numerical  designation  system  for  pro¬ 
ducts  of  machine  building  and  their  elements:  should  it  be  closed  or 
should  it  be  a  component  part  of  the  all-state  designation  ar. ;  classi¬ 
fication  system  for  all  kinds  of  goods? 

The  numerical  system  for  designation  of  goods  used  by  'antral 

Statistical  Administration  of  the  USSR  (TsSU)  for  purposes  c:  ^count¬ 
ing  in  the  national  economy  is  definitely  a  single  system. 

Planning  in  the  USSR  extends  to  the  entire  national  economy,  to 
all  Its  branches.  But  many  of  these  branches  have  machine  building  or 
repair  production  units,  which  are  not  always  account  ed  for  separate¬ 
ly.  Finally,  we  must  keep  in  mind  the  continuous  adaption  to  machine 
building  practice  of  products  of  the  chemical,  paper  pulp,  textile, 
radio  and  many  other  branches  of  the  industry,,  without  mentioning  the 
extensive  use  of  special  shapes  of  rolled  stock,  periodic  and  bent  pro¬ 
files,  shaped  pipes,  etc.,  which  also  requires  coordinated  classifica¬ 
tion  and  single  designations. 

The  basic  principles  on  which  the  work  for  elaboration  of  a  single 
designation  system  for  machine  building  products  is  based,  are  the  fol¬ 
lowing. 

1.  The  classification  system  must  be  numerical,  decimal.  Machine 
building  is  a  part  of  a  single  classification  and  designation  system 
for  products  of  all  kinds. 

2.  The  classification  system  should  embrace  all  kinds  of  machines 
and  equipment  and  make  impossible  the  repetition  of  the  same  designa- 


tion  for  different  products. 

3.  The  system  of  numerical  designations  in  the  given  classifica¬ 
tion  system  should  ensure  a  clearly  defined  and  convenient  exposure  of 
common  machine  subassemblies  and  components. 

4.  The  system  of  classifications  and  conventional  designations 
should  be  constructed  on  the  basis  of  establishing,  as  a  rule,  of  se¬ 
ven  stages  of  dividing  features,  namely:  l)  division;  2)  subdivision; 

3)  class;  4)  group;  5)  kind;  6)  type;  7)  standard  dimension.  The  first 
three  stages  characterize  the  belonging  of  the  object  to  a  specified 
production  unit  (or  branch  of  technology),  determined  by  the  most  ge¬ 
neral  features.  Including  the  functional  (operational)  purpose.  Classi¬ 
fication  of  the  object  by  a  lower-level  designation  (group,  kind,  type) 
depends  on  particular  features,  which  more  specifically  characterize 
the  given  object. 

5.  Each  classification  stage  in  the  conventional  designation  of 
any  object  should  have  always  the  same  place  and  the  same  number  of 
signs.  The  symbol  of  the  first  stage  (division)  has  one  numerical  sign. 
The  number  of  signs  of  each  successive  classification  stage  increases 
by  one  sign  in  comparison  with  the  preceding  stage.  In  conjuction  with 
this,  the  numerical  value  of  the  symbol  of  each  stage  increases  by  a 
factor  of  10  in  comparison  with  the  symbol  of  the  preceding  stage. 

6.  All  products  of  the  national  economy  are  subdivided  into  10 
divisions.  But  the  inclusion  of  one  or  another  object  in  the  industrial 
goods  class  Is  determined  by  the  first  three  signs  (numbers).  Of  the 
ten  divisions,  six  pertain  to  machine  building  and  are  denoted  by  the 
the  symbols  1-6.  The  remaining  four  divisions,  denoted  by  0,  7,  8  and 

9  characterize  the  production  of  all  other  branches  of  the  national 
economy  (these  are  not  considered  In  this  book). 

The  capacity  of  any  classification  system  and  its  long-range  pro- 


perty  (which  are  determined  by  the  number  of  objects  which  it  can  en>- 
brace depend  on  the  number  of  signs  provided  for.  The  capacity  of  a 
suven- symbol  classification  system  is  10  million  objects,  of  which  6 
millions  pertain  to  machine  building  production.  When  the  number  of 
signs  is  increased  to  nine,  the  number  of  products  embraced  increases 
to  1  milliard  and  of  machine  building  products  embraced  -  to  600  mil¬ 
lions  of  articles  and  their  elements.  Each  additional  sign  Increases 
tremendously  the  capacity  of  the  decimal  system,  which  makes  it  possi¬ 
ble  to  bring  the  numerical  designation  system  not  only  to  the  compo¬ 
nent,  but  to  the  designation  of  the  component  with  respect  to  the  ma¬ 
terial  urod,  heat  treatment  and  plating,  as  well  with  respect  of  the 
manufacturing  precision  (in  those  individual  cases  when  this  is  neces¬ 
sary). 


Table  42  shows  a  general  scheme  for  classification  of  machines, 
mechanisms,  apparatus,  instruments  and  automation  facilities  for  divi¬ 
sions  1-6.  This  scheme  has  been  elaborated  as  a  part  of  problem  of 
creating  a  single  numerical  designation  system  for  all  kinds  of  machine 
building  and  Instrument  making  goods.  Using  divisions  (symbols)  0,  7, 

8  and  9,  not  included  in  this  table,  we  can  extend  this  system  of  nu¬ 
merical  designations  to  all  the  remaining  kinds  of  goods,  including 
the  products  of  agriculture  and  of  special  technology  branches. 

Table  42  thus  establishes  60  subdivisions  which,  in  their  turn, 
are  further  classified  into  classes,  the  total  number  of  which  is  600. 
It  is  characteristic  that  of  the  60  subdivisions  provided,  20  are  re¬ 
served,  which  is  a  tremendous  but  definitely  necessary  reserve,  with¬ 
out  which  not  a  single  classification  system  can  exist  for  a  long  time. 
It  Is  necessary  to  emphasize  that  any  system  of  conventional  designa¬ 
tion  which  is  elaborated  must  be  capable  of  serving  for  about  50  years. 
This  requirement  Is  satisfied  by  the  classification  a*“*  designation 
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l)  Production  equipment  for  heavy  industry  and  construction;  2)  ma¬ 
chine  components,  production  tooling  and  general  purpose  equipment; 

3)  production  equipment  for  light  industry  and  agriculture;  4)  trans¬ 
portation  and  transportation  and  lifting  equipment;  5)  power  equip¬ 
ment,  radio  equipment,  communications  facilities  and  various  instrur- 
ments;  6)  automation  facilities  and  instruments  for  control  and  ad¬ 
justment  of  production  processes;  10)  ore-mining  equipment:  20)  ma~ 
chine  components;  30)  equipment  for  the  light  industry;  40)  air  trans¬ 
portation  facilities;  50)  power  equipment;  60)  facilities  for  auto¬ 
mation  and  control  of  processes  in  the  heavy  industry;  A)  reserved; 

21)  tools  and  other  production  tooling  equipment;  4l)  railroad  trans¬ 
portation  facilities;  51)  electrical  machines  and  equipment;  6l)  au¬ 
tomation  and  control  facilities  in  hydraulic  engineering  and  cons¬ 
truction;  12)  metallurgical  and  casting  equipment;  32)  equipment  for 
the  food  industry  and  trade;  42}  highway  transportation  facilities; 

52)  atomic  energy  equipment;  13)  equipment  for  machining  of  metals 
and  woodworking;  23)  equipment  for  producing  compressed  air,  moving 
of  gases  and  liquids;  24)  industrial  general  purpose  installations; 

34)  equipment  for  individual  general  purpose  production  units;  44) 
general  purpose  water  transportation  facilities;  54)  radio  and  X-ray 
equipment;  15)  equipment  for  extraction  and  processing  of  oil,  gas 
and  peat;  25)  general  purpose  production  and  auxiliary  equipment; 

4$)  special  water  transportation  facilities;  55)  communications  equip¬ 
ment;  65)  electronic  devices  and  computers;  1 6)  equipment  for  produc¬ 
tion  of  building  materials;  26)  heat  insulation  installations  and 
equipment;  36)  machines  and  equipment  for  agriculture;  56)  electrical 
measuring  instruments;  47)  lifting  and  transportation  equipment;  57) 
instruments  for  physical  investigations  and  for  control  measurements; 
67)  automation  and  control  facilities  in  transportation  and  communi- 
cations  systems;  18)  equipment  for  the  chemical  and  rubber  industry; 

28)  equipment  for  trade  enterprises  and  municipal  services;  48)  ground- 
type  transportation  facilities;  58)  mechanical  instruments  for  measur¬ 
ing  and  testing;  68)  instruments  for  control  and  automatic  adjustment 
of  production  processes;  29)  medical  and  veterinary  equipment:  49) 
gravitation  and  other  intrashop  transportation  facilities;  59)  optical 
and  optico-mechanical  instruments. 


system  for  products  of  machine-building  and  Instrument  making,,  which 
is  being  considered. 

The  appearance  of  the  third  sign  in  the  designation  system  (count¬ 
ing  from  left  to  right)  denotes  the  creation  of  classes  of  goods.  Table 
43  shows  a  scheme  of  classification  and  numerical  designations  of  pro¬ 
duction  equipment  for  the  heavy  industry  and  construction.  Here,  the 
number  of  reserved  classes  reaches  50  of  the  total  number  of  100.  Ta¬ 
ble  44  illustrated  a  scheme  of  classification  and  numerical  designa¬ 
tions  for  components  of  machines.,  production  tooling  and  general  pur¬ 
pose  equipment.  This  scheme  of  designation  of  the  classes  of  the  afore- 


mentioned  objects  has  4 0  reserved  classes  of  the  total  number  of  100* 
Table  45  gives  a  scheme  of  classification  and  numerical  designations 
for  production  equipment  for  the  light  industry  and  agriculture.  63 
of  the  100  classes  are  reserved.  Table  46  characterizes  a  classifica¬ 
tion  scheme  and  a  system  of  numerical  designations  for  various  trans¬ 
portation  facilities  and  lifting  and  transportation  equipment.  49  of 
the  100  classes  have  been  reserved. 

The  question  can  be  asked:  why  does  a  designation  system  need 
such  tremendously  large  reserves  of  classification  capacity?  Why  should 
we  not  immediately  utilize  certain  reserved  classes  for  subdividing 
those  which  are  provided,  for?  We  can  give  the  following  answer  to 
these  and  other  similar  questions.  The  capacity  of  each  class  is  so 
great,  that  it  is  unnecessary  to  decrease  the  reserves  of  the  entire 
system.  They  will  come  in  very  useful  in  20  years  from  now,  when  the 
material  and  technical  base  of  Communism  will  be  constructed  and  when 
the  products  of  machine  building  and  instrument  making  will  reach  a 
tremendous  nomenclature  with  further  growth  tendencies. 

The  limited  scope  of  this  book  makes  it  impossible  to  present  ta¬ 
bles  for  other  kinds  of  goods  and  with  respect  to  further  classifica¬ 
tion  of  the  machine  building  goods  in  the  direction  to  the  following 
levels,  i.e.-  to  groups,  kinds,  types  and  standard  dimensions. 

The  number  of  signs  for  standardized,  normalized  and  unified  com¬ 
ponents  which  have  been  assimilated,  which  characterizes  the  seventh 
classification  stage,  can  be  increased  to  two  or  three.  For  designa¬ 
tion  of  various  special  (original)  components,  standardization  (norm¬ 
alization)  or  unification  of  which  is  undesirable,  or  still  unfeasible, 
the  seventh  stage  can  be  designated  by  two  or  three  signs  and  the  ma¬ 
terials  used,  kinds  of  blanks,  plating  and  heat  treatment  and  also  ad¬ 
ditional  standard  dimensions  of  the  characteristic  can  be  designated 


by  three  or  four  signs.  Appropriate  numerical  symbols  are  used  for  de¬ 
signation  of  the  materials  used,  platings,  heat  treatment  or  casehard¬ 
ening. 

Designation  systems  for  fastening  compone.  and  fittings  can  ser¬ 
ve  as  examples  of  the  construction  of  complete  conventional  designa¬ 
tions  of  common  machine  subassemblies  and  components  (on  the  basis  of 
the  classification  being  considered).  These  systems  are  briefly  illu¬ 
minated  beloz. 

When  it  is  expedient  n  introduce  unclassified  indexing  of  com¬ 
mon  machine  components  and  subassemblies,  we  can  designate  a  single 
class,  the  designation  of  which  ends  in  the  number  8.  This  symbol  is 
a  characteristic  index  of  common  subassemblies  and  components  in  any 
designation.  Certain  subassemblies  and  components  of  general  machine 
building  purpose,  which  are  encountered  in  the  majority  of  machines 
and  equipment,  are  separated  out  into  separate  classes.  For  example, 
fastening  components  -  class  202,  fittings  -  class  203,  bearings  - 
class  205,  etc. 

The  basic  principle  in  designation  of  subassemblies  and  compo¬ 
nents  within  the  limits  of  each  class  is  their  subdivision  on  the  ba¬ 
sis  of  criteria  of  what  they  have  in  common  from  the  functional  (ope¬ 
rational)  and  product  ion- engineering  aspects.  The  latter  for  example, 
include  gears,  levers,  covers,  plates,  rhafts,  etc. 

The  index  of  classes,  groups  and  kinds  of  components  which  are  t 

distinguished  by  the  criteria  of  what  they  have  in  common  from  the  ! 

7  .  i. 

functional  aspect,  always  ends  in  the  number  8  (for  example,  136.8,  | 

475-8,  etc.).  The  index  of  classes,  groups  and  kinds  of  components  f 

I 

which  are  distinguished  by  the  criteria  of  what  they  have  in  common  §- 
from  the  production-engineering  aspect,  always  ends  in  the  number  9  I 
(for  example,  104.9;  470. 19,  etc.).  The  basic  primary  feature,  i.e.  | 
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common  functional  purpose,  does  not  as  yet  mean  that  the  given  ob¬ 
jects  are  common  for  the  entire  series  of  products. 

In  further  subdivision  of  the  class  or  group,  the  classification 
features  become  narrower  and  in  the  end  take  on  the  character  of  a 
standard  dimension  designation.  It  is  quite  obvious  that  other  methods 
of  classification  development  can  be  used,  starting,  for  example,  from 
the  concept  "production  equipment  for  the  heavy  industry  and  construc¬ 
tion"  and  ending  by  standard  dimensions  of  components  of  this  equip¬ 
ment.  In  the  given  case,  we  only  consider  the  principles  of  the  solur* 
tion  of  a  problem  of  major  importance  to  the  national  economy.  Its  ba¬ 
sis  is  a  general  classification  scheme  for  machine  building  objects. 


TABLE  43. 

Classification  Scheme  far  Production  Equijssenfc  for  the  Heavy  Industry 
and  Construction  (Machine  and  Equipment  Classes)  for  Numerical  Desig¬ 
nations. 


A)  Reserved;  10)  ore-mining  equipment;  12)  metallurgical  and  foundry 
equipment;  13)  equipment  for  machining  of  metals  and  woodworking; 

15)  equ foment  for  extraction  and  processing  of  oil,  gas  and  peat; 

16)  equipment  for  production  of  construction-materials;  18)  equip¬ 
ment  for  the  chemical  and  rubber  industry;  100 )  equipment  and  tools 
for  geological  surveying  and  prospecting;  120)  melting  equipment; 

130)  metal-cutting  machines;  150)  equipment  for  oil  hole  drilling; 

160)  equipment  and  tools  for  construction,  hydraulic  engineering  and 
road  building  work;  180)  equipment  for  the  production  of  nonorganic^ 
and  organic  products  and  reagents;  131)  equipment  for  pres sure- working 
of  metals;  151)  equipment  and  tools  for  operating  petroleum  refineries 
and  special  apparatus;  l6l)  equipment  for  production  of  silicates  and 
cement;  102)  enriching  sintering  equipment;  122)  rolling  equipment; 

152)  equipment  for  pipeline  transportation  and  processing  of  oil;  182) 
equipment  for  the  production  of  artificial  polymers;  123)  wire  and 
wire^ processing  equipment;  133)  equipment  for  electrical  and  physio- 
chemical  processir"  of  metals;  163)  equipment  for  the  production  of 
reinforced  concreto  products,  bricks  and  structural  components;  183) 
equipment  for  the  coal-tar  and  wood  chemical  industries;  104)  equip¬ 
ment  for  extraction  of  coal  and  oil  shale;  124)  auxiliary  and  other 
production  equioment;  154)  equipment  for  extraction  and  pipeline  trans¬ 
portation  of  gas;  155)  equipment  for  extraction  and  processing  of  peat; 
165)  equipment  for  extraction  and  processing  of  stone,  preparing  mor¬ 
tars,  and  the  like;  185)  equipment  for  the.  rubber- goods  industry;  106) 
equipment  for  extraction  of  metal  ores,  nonferrous  and  rare  metals; 

136)  equipment  for  the  timber  and  timber  processing  industry;  I60) 
glass- producing  equipment;  107)  various  ore-mining  equipment  and  tools; 
187)  equipment  for  producing  oxygen,  nitrogen  and  other  gases;  B)  sub- 
assemblies  and  components  common  to  machines,  mechanisms  and  apparatus 
of  the  given  functional  (operational)  purpose;  C)  various  subassem¬ 
blies  and  components,  characteristic  of  machines,  mechanisms  and  ap¬ 
paratus  of  the  given  functional  (operational)  purpose,  which  have  com¬ 
mon  production-engineering  but  differing  design  features. 
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A)  Reserved;  20)  machine  components;  21)  tools  and  other  production 
tooling  equipment;  23)  equipment  for  producing  compressed  air,  trans¬ 
porting  gases  and  liquids;  24)  general  purpose  industrial  installa¬ 
tions;  25)  production  and  auxiliary  general  purpose  equipment;  26) 
thermal  insulation  equipment  and  installations;  28)  equipment  for 
trade  enterprises  and  municipal  services;  29)  medical  and  veterinary 
equipment;  210)  tools  and  fixtures  for  casting,  heat  treatment,  weld¬ 
ing,  soldering  and  flame  cutting;  230)  compressors,  turbocompressors, 
blowers;  250)  crushing  and  pulverizing  and  sorting  equipment;  280) 
equipment  for  trade  enterprises;  290)  electrical  and  radio-electronic 
therapeutical  and  diagnostic  equipment;  211)  tools  and  fixtures  for 
pressureworking;  231)  pumps,  pumping  stations  and  installations;  24l) 
condensers,  vaporizers,  fractionating  installations;  251)  centrifuges, 
mixers  and  agitators;  291)  hydraulic,  gas  and  heat  engineering  equip¬ 
ment;  202)  fastening  components;  212)  metal-cutting  tools;  242)  water 
purification  and  spraying  installations;  262)  autoclaves,  autoclave 
presses,  heat  exchangers;  282)  equipment  for  restaurants;  203)  indus¬ 
trial  and  toilet  fittings;  213)  tools  for  machining  of  nonmetallic 
materials;  233)  ventilation  installations,  ventilators,  dust  removing 
pumps;  253)  filters,  distilling  installations,  press  filters;  293)  hos¬ 
pital  mechanical  equipment;  234)  air  and  gas  collecting  installations; 
254)  lubricating  devices  and  instruments;  284)  municipal  services 
equipment,  firefighting  equipment;  205)  bearings;  215)  auxiliary  tools; 
245)  gas  generators  and  sprayers;  255)  packing,  metering  and  pouring 
machines;  265)  overs  (except  for  melting)  and  dry:*.  installations; 

295)  optical  and  illumination-engineering  equipment  206)  gear,  belt, 
chain,  friction,  hydraulic  and  other  transmissions;  216)  fixtures  for 
machine-tool  and  manual  operations;  236)  storage  tanks  and  tank  cars 
for  gases  and  liquids;  256)  painting  equipment;  286)  equipment  for  con¬ 
sumer  service  enterprises;  217)  facilities  for  measuring  and  control 
of  linear  and  angular  quantities;  247)  auxiliary  industrial  heat  equip¬ 
ment  installations;  257)  analog  and  digital  computers  and  duplicating 
machines;  267)  cooling  equipment,  air  conditioning  installations;  287) 
containers,  kitchen  equipment,  hardware;  297)  medical  and  veterinary 
tools;  208)  clutches,  chains,  flexible  shafts,  springs  and  the  like; 
209)  control  system  components;  B)  components  and  subassemblies,  com¬ 
mon  to  production  tooling  equipment  and  also  to  machines,  mechanisms, 
apparatus  and  instruments  of  the  given  functional  (operational)  pur¬ 
pose;  C)  subassemblies  and  components  characteristic  of  production 
tooling  equipment,  and  also  of  machines,  mechanisms,  apparatus  and 
instruments  of  the  given  functional  (operational)  purpose,  similar  in 
production  engineering,  but  differing  in  design. 


TABIE  45. 

Classification  scheme  for  production  equipment  for  the  light  indus¬ 
try  and  agriculture  -  for  numerical  designations. 
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30)  Equipment  for  the  light  industry;  A)  reserved;  $2)  equipment  for 
the  food  industry  and  trade;  34)  equipment  for  individual  general 
purpose  production  units;  36)  machines  and  equipment  for  the  agricul¬ 
ture;  300)  equipment  for  producing  leather  shoes;  320)  chemical  raw 
material  processing  equipment  for  the  food  industry;  340)  printing 
equipment;  360)  tractors  and  soil  cultivation  machines;  321)  mecha¬ 
nical  rattf  materials  processing  equipment  for  the  food  industry;  36l) 
sowing  and  planting  machines;  302)  textile  producing  equipment;  342) 
cable  producing  equipment;  323)  equipment  for  the  flour-milling  and 
cereal  industry  and  for  elevators;  363)  machines  for  harvesting,  clean 
irg  and  sorting  of  grain  and  industrial  crops;  304)  garment  and  dry 
goods  producing  equipment;  344)  equipment  for  the  paper  and  pulp  inr- 
dustry;  364)  machines  for  mechanization  of  livestock  breeding  and  feed 
preparation;  325)  meat  grinding  and  canning  equipment;  345)  glass  pro¬ 
duct  manufacturing  equipment;  366)  machine  and  apparatus  for  soil  and 
plant  cultivation  and  for  pesticide  control;  34?)  equipment,  for  the 
medical  industry;  B)  subassemblies  and  components,  common  to  machines, 
mechanisms  and  apparatus  of  the  given  functional  (operational)  purpose 
C)  subassemblies  and  components,  similar  in  production  engineering, 
but  differing  in  design,  characteristic  of  machines,  mechanisms  and 
apparatus  of  the  given  functional  (operational)  purpose. 


TABLE  46. 

Classification  scheme  for  transportation  facilities  arid  lifting  and 
transportation  equipment  -  for  numerical  designations. 


I 


40)  Air  transportation  facilities ;  4l)  railroad  transportation  faci¬ 
lities;  42)  highway  transportation  facilities;  A)  reserved;  44)  gene- 
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portation  facilities;  47)  hoisting  and  loading  equipment;  48)  ground- 
type  transportation;  49;  gravity  and  other  intrashop  transportation 
facilities;  410)  diesel,  electric  and  gasoline  locomotives,  hand  cars; 
420)  trucks;  440)  self  and  nonself- propelled  freight  ships;  470)  lift¬ 
ing  machines  and  mechanisms  (except  for  cranes);  480 )  hand  and  trailer 
carts,  (special  packaging);  490 V  gravity  transportation  (slides,  in¬ 
clined  roll  tables  and  the  like);  401)  aircraft  and  gliders;  421)  pas¬ 
senger  cars,  autobuses  and  trolleybuses;  451)  industrial  and  refrige¬ 
rated  vessels;  471)  cranes;  412)  rolling  stock  and  special  purpose  lo¬ 
comotives;  442)  passenger  ships  and  tugboats;  472)  loading  and  unload¬ 
ing  machines  and  equipment;  492)  portable  tables,  roll  tables  and  other 
single  piece  transportation  facilities;  403)  aerostats,  stratosphere 
ballons  and  stratoplanes ;  413)  [railroad]  cars  and  tank  cars;  423)  spe¬ 
cial  purpose  automotive  vehicles,  timber  carriers  and  the  like;  453) 
auxiliary  and  service  fleet  ships;  483)  self-propelled  carts;  444; 
torpedo  boats,  boats,  ferryboats  and  sport  vessels?  ''54)  rescue,  fire¬ 
fighting  boats,  icebreakers  and  the  like;  474)  general  purpose  con¬ 
veyors;  494)  specialized  purpose  conveyors;  415;  equipment  and  tools 
for  railroad  right  of  way  construction;  425)  motorcycles,  scooters, 
bicycles;  445)  shipboard  devices,  mechanisms,  systems  and  accessories; 
475;  cable-haulage  installations;  40 6)  airport  equipment;  456)  docks, 
petroleum  terminals,  floating  workshops  and  port  equipment;  427)  auto¬ 
mobile  service  station,  garage  and  filling  station  equipment;  457)  dry 
dock  and  diver  equipment  and  installations;  B)  subassemblies  and  com¬ 
ponents  for  transportation  facilities,  lifting  and  hauling  machines 
and  equipment  of  the  given  functional  (operational)  purpose;  C)  sub- 
assemblies  ana  components  similar  in  production  engineering,  but  dif¬ 
fering  in  design,  characteristic  of  transportation  facilities,  lift¬ 
ing  and  hauling  machines  and  equipment  of  the  given  functional  (ope¬ 
rational)  purpose. 


4 
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3.  GENERAL  SCHEME  FOR  CLASSIFICATION  OF  MACHINE  BUILDING  OBJECTS 

The  principles  presented  above  make  it  possible  (as  a  feasible 
example  of  solution  of  the  problem  v:e  wish  to  solve),  to  construct  a 
general  classification  scheme  for  machine  building  objects  with  a  gra-  * 
dual  development  of  the  first  three  classification  features.  This  makes 
it  possible  to  continue  further  the  development  of  the  remaining  clas¬ 
sification  features  at  the  appropriate  base  standardization  and  norro- 
allzation  organizations  according  to  a  uniform  scheme.  Of  course,  the 
general  scheme  illuminated  in  this  chapter  is  only  an  example,  and 
should  be  corrected  and  approved  as  mandatory  in  the  appropriate  man¬ 
ner. 

As  was  pointed  out  above,  the  first  number  in  the  general  scheme 
of  conventional  designations  characterizes  one  of  the  six  divisions 
into  which  the  entire  machine  building  and  instrument  making  has  been  4 
divided  by  convention;  in  other  words,  in  which  have  been  conventional¬ 
ly  united  all  machine  building,  metal  processing  and  instrument  making  I 
branches. 

The  further  development  of  classification  features  Is  subordinat¬ 
ed  to  the  main  Idea,  I.e.  to  separating  out  of  common  subassemblies 
and  components  with  the  purpose  of  using  their  subsequent  standardiza¬ 
tion,  normalization  and  unification  as  a  basis  for  accelerating  the 
development  of  specialization.  Singleness  of  the  distinguishing  fea¬ 
tures  of  common  subassemblies  and  components  is  the  main  purpose  of 
all  this  labor- consuming,  complex  and  controversial  work,  since  a  great  k 

V 

diversity  of  opinion  can  exist  with  respect  to  the  question  of  inclu¬ 
sion  of  various  machines,  mechanisms,  apparatus,  instruments  and  auto¬ 
mation  facilities  into  one  or  another  classification  column.  It  is  im¬ 
portant  to  follow  through  the  ways  and  means  for  further  development  of 
the  classification  of  common  machine  subassemblies  and  components. 
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TABLE  47. 

Classification  Scheme  for  Metal  Processing  and  Woodworking  Equipment  - 
for  Numerical  Designations. 


r- 


130)  Metal-cutting  machines:  131)  equipment  for  pressureworking  of 
.of  metals;  A)  reserved;  133)  equipment  for  electro  and  physio- chemical 
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industry;  138)  general  purpose  subassemblies  and  components;  139)  sub- 
assemblies  and  components,  similar  in  production  engineering  but  dif¬ 
fering  in  design;  130.0)  automatic  lines,  special  and  specialized  ma¬ 
chine  tools;  131.0)  mechanical  presses;  I36.O)  timber  sawing  equipment; 

130.1)  general-purpose,  turret  and  automatic  lathes;  131*1)  hydraulic 
and  pneumatic  presses;  133*1)  equipment  for  electro- erosion  and  elec¬ 
tro- impulse  machining;  130.2)  drilling  and  boring  machines;  131*2) 
press  forging  and  thread  rolling  automatic  and  semiautomatic  machines; 

136.2)  shapers,  milling  and  dovetail- cutting  machines;  130.3)  milling 
machines;  133.3)  equipment  for  induction  heating,  electroplating  and 
ultrahigh  frequency  installations;  136.3)  lathes,  drilling  and  slotting 
machines;  130.4)  generating- type  gear^ cutting  machines;  131.4)  hammers 
and  forging  machines;  136.4)  grinding,  polishing  and  dressing  machines; 
130,5)  shapers,  broaching  and  slotting  machines;  131*5)  bending  and 
straightening  machines,  shears  and  foot- operated  shears;  130.6)  grind¬ 
ing,  dressing,  polishing  and  honing  machines;  133.6)  equipment  for 
welding,  cutting  and  soldering  of  metals;  136. 6)  woodworking  special¬ 
ized  machines;  131-7)  facilities  for  automation  of  forging  and  pres¬ 
sing  processes;  133*7)  facilities  for  automation  of  welding  and  heat 
treatment;  136.7)  automatic  and  semiautomatic  lines  and  woodworking 
automatic  machines;  B)  subassemblies  and  components,  common  to  machi¬ 
nes,  mechanisms,  apparatus,  instruments  and  automation  facilities  of 
the  given  functional  (operational  purpose);  C)  subassemblies  and  com¬ 
ponents,  similar  in  production  engineering  but  differing  in  design, 
characteristic  of  machines,  mechanisms,  apparatus,  instrument  and  auto¬ 
mation  facilities  of  the  given  functional  (operational)  purpose;  D) 
subassemblies  and  components,  common  to  machines  and  equipment  of  the 
given  functional  (operational)  purpose. 


f 

r 
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TABLE  48. 

Classification  scheme  for  agricultural  machines  and  equipment  -  for 
numerical  designations. 


H  ■J 


360)  Tractors  and  soil  cultivation  machines;  361)  sowing  and  planting 
machines;  A)  reserved;  363)  machines  for  harvesting,  cleaning  and 
sorting  of  grain  and  industrial  crops;  364)  machines  for  mechanization 
of  livestock  breeding  and  feed  preparation;  366)  plant  cultivation  and 
pest  control  machines  and  apparatus ;  368)  general  purpose  subassemblies 
and  components;  369)  various  subassemblies  and  components  similar  in 
production  engineering,  but  differing  in  design;  360. 0)  general  pur¬ 
pose  tractors;  361.0)  tractor  sowing  machines;  363. 0)  grain  harvesting 
combines;  364.0;  grass  cutting  and  processing  machines;  366. 0)  local 
irrigation  equipment,  sprinklers;  360.1)  thorough  plowing  tractors; 

363.1)  threshing  machines,  stackers,  pickers,  reaping  machines;  364.1) 
silage  harvesting  combines  and  other  equipment  for  concentrated  fodder; 

360.2)  tractors  for  orchards  and  cotton  plantations;  363.2)  combines 
and  other  harvesting  machines  for  fruit  and  other  crops;  366.2)  equip¬ 
ment  for  spreading  of  fertilizers;  360. 3)  other  tractors;  361.3)  plant¬ 
ing  machines:  364.3)  fodder  scalding  and  loading  equipment;  360.4) 
plows;  364.4)  grain  harvesting,  cleaning  and  sorting  machines;  364.4) 
pater  distributing,  (animal)  drinking  and  milking  equipment;  366.4) 
equipment  for  chemical  cultivation  of  fields;  360.5)  cultivators,  rip¬ 
pers,  stone  picking  machines;  364.3)  wool-shearing  and  processing  equip¬ 
ment;  360.6)  shellers,  harrows,  rollers,  couplers;  363.6)  machines  for 
processing  of  flax  and  other  indust  *ial  crops;  366.6)  pesticide  control 
equipment;  360.7)  other  soil  cultivating  equipment;  364.7)  poultry 
farming  equipment;  366.7)  agricultural  implements  and  tools;  B)  sub- 
assemblies  and  components,  common  to  machines,  equipment  and  installa¬ 
tions  of  the  given  functional  (operational)  purpose;  C)  subassemblies 
and  components,  similar  in  production  engineering,  but  differing  in  de¬ 
sign,  characteristic  of  machines,  equipment  and  installations;  D;  sub- 
assemblies  and  components,  similar  in  production  engineering,  but  dif¬ 
fering  in  design,  characteristic  cf  machines,  equipment  and  installa¬ 
tions  . 
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It  follows  from  the  above  that  the  first  three  numbers  in  the  con¬ 
ventional  designation  determine  the  class  of  the  product.  The  fourth 
number  characterizes  the  group,  where  the  feasibility  of  establishing 
uniform  distinguishing  features  for  all  those  subassemblies  and  compo¬ 
nents  which  are  potential  standardization,  normalization  and  unifica¬ 
tion  objects  is  exposed  more  clearly.  Table  47  presents  a  scheme  for 
construction  designations  of  groups  of  equipment  for  metal  processing 
and  woodworking  and  Table  48  does  the  same  for  agricultural  machines 
and  equipment. 

All  classes  in  which  the  number  8  serves  as  the  third  sign  are 
classes  of  common  subassemblies  and  components,  which  are  most  charac¬ 
teristic  for  the  development  of  standardization  or  general  machine 
building  normalization.  All  classes  with  9  as  the  third  number  are 
classes  of  various  subassemblies  and  components,  similar  in  production 
engineering,  but  differing  in  design,  which  are  most  characteristic  for 
unification  for  purposes  of  general  machine  building  normalization.  All 
groups  with  8  as  the  fourth  number  are  groups  of  common  subassemblies 
and  components  most  characteristic  for  extensive  development  of  branch 
normalization  and  all  grouDS  with  9  as  the  fourth  number  are  groups  of 
subassemblies  and  components  similar  In  production  engineering  but  dif¬ 
fering  in  design,  which  are  most  characteristic  for  extensive  develop¬ 
ment  of  branch  unification. 

Further  extension  of  classification  results  in  concretely  defining 
all  these  subassemblies  and  components  and  additionally  facilitates 
their  unification,  normalization  and  standardization,  creating  condi¬ 
tions  necessary  for  specialization  and  automation  of  production. 

4.  SYSTEM  OF  NUMERICAL  DESIGNATIONS  FOR  FASTENING  COMPONENTS 

The  above  uniform  classification  system  for  machine  building  ob¬ 
jects,  has  still  an  additional  advantage  with  respect  to  fastening 


components,  consisting  in  the  fact  that  it  is  possible  to  establish 
permanent  numerical  values  for  the  given  standard  dimension  of  thread¬ 
ed  fasteners,  belonging  to  various  groups  and  kinds,  as  is  shown  gra¬ 
phically  in  Table  49. 

TABLE  49 

Uniformity  in  Designations  of  Various  Fastening  Components. 
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10X50 

10x50 

10X50 

000.0750 

HI  0758 
210.0758 
320.0758 

l)  Fastening  components;  2)  diameter  and  length  of  components  in  mm;  i 
3}  designation;  4)  hex  head  bolts;  5)  semispherical  head  fin  bolts  for 
wood;  6;  screws  with  cylindrical  head  and  straight  slot;  v)  screw  with 

semispherical  head  and  straight  slot.  | 

$ 

This  construction  of  a  designation  system  for  fastening  components  § 

I 

with  respect  to  their  dimensional  characterization  has  substantial  ad-  f 

€ 

vantages.  In  particular,  it  facilitates  the  selection  of  tools  for  pro-  ! 

J 

ducing  and  control  of  the  thread  and  facilitates  memorization.  The  clo-  f 

! 

5 

sed  coding  of  standard  dimension  characterization  of  fastening  compo¬ 
nents  Is  already  used  by  a  number  of  machine  building  branches;  it  Is 
progressive  and  promising  and  facilitates  centralization  of  orders 
and  specialization  of  production.  We  should  recall  that  rolling  contact 
bearings  and  production  tooling  are  also  coded  in  the  closed  manner. 

The  existing  standards  of  technical  requirements  have  established 
an  excessively  varied  nomenclature  of  steel  brands,  the  use  of  which 
is  permitted.  For  example,  11  different  steel  brands  are  provided  for 
the  fabrication  of  finished  bolts,  which  creates  difficulties  for  pro¬ 
duction  specialization.  Actually,  over  30  steel  brands  are  used  In  the 
production  of  fastening  components.  The  numerical  designation  system 
for  fastening  components  brings  about  order  also  with  respect  to  this 
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problem.  The  brands  of  materials  used,  in  a  specified  combination  with 
the  kinds  of  plating,  are  denoted  by  a  three-digit  symbol.  For  fasten¬ 
ing  components  produced  from  the  most  widely  used  brand  10  steel  with¬ 
out  plating,  the  conventional  designation  does  not  include  the  mate¬ 
rial  and  plating  symbols.  In  this  case,  the  designation  contains  six 
digits. 

Figure  7  shows  the  construction  of  a  conventional  designation  for 
a  bolt  with  an  ordinary  hexagonal  head  10  mm  in  diameter  and  50  mm  long 
with  a  coarse  pitch,  produced  from  steel  10,  without  plating  (202.000.- 
0758).  A  boll;  with  the  same  dimensions,  which  is  nickel  plated  will  be 
designated  as:  202.000.0758.013. 

When  it  becomes  necessary  to  give  a  high  precision  class  in  the 
conventional  designation  and  addition  such  as,  for  example,  cl. 2  is 
made,  since  the  ordinarily  used  3rd  precision  class  is  not  specified. 

The  complete  designation  of  a  fastening  component,  giving  the  ma¬ 
terial  used  and  the  plating,  thus  consists  of  13  digits.  To  the  quest¬ 
ion  as  to  whether  this  is  too  much  or  too  little,  we  can  give  the  fol¬ 
lowing  answer.  The  designation  of  a  dowel  pin  10  mm  in  diameter  and 
120  mm  long  according  to  the  existing  standard,  consists  of  41  signs. 

The  designation  of  the  same  dowel  pin  by  the  new  system  is:  202.700.- 
1287.107. 

The  first  three  digits  characterize  the  class  of  fastening  compo¬ 
nents  and  their  varieties  are  defined  by  the  successive  symbols.  In 
technical  documentation,  when  the  names  of  specific  fastening  compo¬ 
nents  are  mentioned  (for  example,  bolt,  pin,  nut,  etc.),  or  when  it  is 
evident  that  this  is  a  bolt,  pin,  etc. ,  it  is  not  necessary  to  give  the 
first  three  numbers  (in  the  given  case  202),  in  all  cases.  This  substan¬ 
tially  shortens  the  conventional  designation. 
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Pig.  7.  Scheme  for  constructing  the  conventional  designation  of1  a  hex 
bolt  10  mm  in  diameter  and  50  mm  long,  with  a  coarse  pitch,  produced 
from  brand  10  steel.  A)  Bolt  202  000  0756;  B)  construction  of  the  above 
designation  of  the  bolt;  C)  dimensional  characterization  of  the  bolt, 
according  to  the  catalog;  D)  bolt  type  according  to  the  catalogs  E) 
kind  of  bolt  (in  this  case  -  a  hex- head  bolt);  P)  group  of  fastening 
components;  G)  class  of  industrial  goods  (in  the  given  case  -  fastening 
components  ,,202M). 

The  system  of  classification  and  construction  of  numerical  desig¬ 
nations  of  all  varieties  with  respect  to  the  fourth  and  fifth  digits, 

*  denoting  groups  and  kinds,  is  given  in  Table  56.  The  total  designation 
of  groups,  for  example,  of  screws  with  a  spherical  button- type  or  coun¬ 
tersunk  head,  will  be  202.3  and  the  complete  designation  for  kinds,  for 
example,  for  screws  with  a  button  head  and  Phillips  recess  will  be  202.3^ 
Further  extension  results  in  the  feasibility  of  numerically  designing 
any  standard  dimension  of  the  fastening  component,  including  three- 
digit  designation  of  the  material,  plating  and  heat  treatment  used. 

Groups  202.8  and  202.9  and  also  varieties  of  fastening  components, 
whose  designations  (fifth  digit)  end  in  8  and  9,  are  not  used  in  Table 
50,  since  fastening  products  are  components  rather  than  subassemblies. 
For  this  reason,  these  groups  and  kinds  are  an  additional  reserve, 
wnich  can  be  used  for  the  designation  of  special  technical  require¬ 
ments  put  to  the  design  and  production  engineering  of  the  production 
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of  fastening  components. 
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TABLE  50. 

Classification  Scheme  for  Fastening  Components  with  Respect  to  the 
Fourth  and  Fifth  Digits  (Croups  and  Kinds)  -  for  Numerical  Designa¬ 
tions  (the  First  Three  Digits  are  202). 


0)  Hex  and  square-head  bolts;  l)  smooth-head  and  fancy  bolts;  2)  hex 
and  square  cylindrical  head  and  fancy  screws;  3)  spherical  button-head 
and  countersunk  screws;  4^  headless  screws,  screws  with  a  small  square 
head  and  threaded  pins;  5)  nuts;  6)  washers  and  rings;  7)  dowel  pins, 
cotter  pins,  rivets,  wood  screws  and  splines;  A)  reserved;  00/  hex- 
head  bolts;  10)  cylindrical  head  bolts;  20)  hex  head  screws;  30 )  sphe¬ 
rical  head  hex-socketed  screws;  40)  head  socketed  setscrews;  50 )  hex 
nuts;  60)  bearing  washers;  70)  dowel  and  cotter  pins;  01)  hex  bolts 
with  a  reduced-size  head;  21)  hex-head  setscres;  31)  the  same  as  above 
with  a  Phillips  recess;  51)  the  same  as  above,  light  duty;  6l)  spring 
washers;  02)  hex-head  bolts  for  reamed  holes;  22)  cylindrical  head, 
hex-socketed  screws;  32)  same  as  above  with  a  straight  slot;  42)  set¬ 
screws  with  a  straight  slot;  52)  hex  split  and  castellated  nuts;  62) 
locking  washers;  037  the  same  as  above  with  a  reduced-size  head;  23) 
same  as  above  with  a  Phillips  recess;  43)  straight-slot  screws;  53) 
same  as  above,  light  duty;  63)  special  purpose  washers;  14)  bolts  with 
semispherical  and  oval  head;  24)  the  same  as  above  with  a  straight  slot] 
34)  button- head  screws  with  a  Philips  recess;  54)  hex  and  other  nuts; 
74)  rivets  with  a  spherical  head;  15)  countersunk  and  button- head  bolts; 
25}  same  as  above,  set-screws  with  a  straight  slot;  35)  the  same  as 
above  with  a  straight  slot;  55)  round  nuts;  65)  adjusting  rings;  75) 
the  same  as  above  with  a  flat  head  and  hollow;  06)  square-head  bolts; 
26)  square-head  screws;  36)  countersunk  head  screws  with  a  Phillips 
recess;  46}  screws  with  a  small  square  head;  5 6)  square  nuts;  76)  wood 
screws;  17)  fancy  bolts;  27)  the  same  as  above,  setscrews;  37)  the  same 
as  above,  with  straight  slot;  47)  threaded  pins;  57)  manually  screwed- 
on  nuts;  77)  splines. 


5.  SYSTEM  OF  NUMERICAL  DESIGNATIONS  FOR  FITTINGS 

The  existing  state  standards  and  various  noimal  standards  for  pi¬ 
peline  and  general  purpose  fittings  which  are  produced  in  very  large 
quantities,  do  not  have  a  rigorously  established  system  of  conventional 
designations,  which  makes  difficult  centralization  of  orders  and  uti¬ 
lization  of  technical  documentation  when  it  is  transferred  from  one 


plant  to  another.  The  designations  in  a  number  of  standards  are  com¬ 
plex  and  include  up  to  29  different  letters  and  digits,  for  example,  { 
45°  cross,  100  x  50  x  90°  GOST  6942-54.  f 

In  the  numerical  designation  system,  the  first  three  digits,  de-  | 
noting  the  class  of  the  machine  building  goods  with  respect  to  fit-  1 
tings  are  denoted  as  203*  and  the  remaining  seven  digits  refine  the 

characterization  of  the  fittings,  their  varieties  and  standard  dimen-  § 

P 

sions.  I 
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All  the  design  modifications  for  fitting  subassemblies  produced 
from  the  same  material,  within  the  limits  of  the  corresponding  type, 
are  distinguished  by  the  eighth  digit  of  the  designation.  In  those 
cases  when  the  same  design  modification  is  used  for  different  media, 
or  for  the  same  media,  but  with  a  different  temperature,  the  differen¬ 
ce  in  the  eighth  digit  of  the  designation  characterizes  the  function¬ 
al  modification,  for  example,  the  material  of  packing  devices,  the 
kind  of  internal  plating  (rubberizing/  enameling).  The  dimensional 
characterization  is  designated  by  a  system  of  ordinal  numbers. 

The  classification  and  designation  scheme  for  fittings  with  res¬ 
pect  to  fourth  and  fifth  digits  (groups  and  kinds)  Is  presented  in 
Table  51-  Groups  203-8  and  203-9  and  also  varieties  having  numbers  8 
and  9  as  the  fifth  digit,  serve  for  designating  common  fitting  sub¬ 
assemblies  and  components,  or  for  those  similar  in  production  engineer¬ 
ing  but  differing  in  design.  This  classification  promotes  the  develop¬ 
ment  of  unification  and  normalization  in  the  fittings  industry. 

The  conventional  numerical  designation  of  fittings  consists  of 
two  parts,  the  first  of  which  is  substantially  the  name  of  the  product 
and  the  second  denoting  those  elements  which  characterize  the  distin¬ 
guishing  features  of  the  given  product.  Illustrated  tables  have  been 
elaborated  for  fittings. 

6.  NUMERICAL  DESIGNATIONS  SYSTEM  FOR  MACHINE  BUILDING  OBJECTS  AND  FOR 
FERROUS  AND  NONFERROUS  METALS  AND  ALLOYS 

The  system  of  classifications  and  numerical  designations  for  ma¬ 
chine  building  goods,  very  naturally,  interested  the  industrial  work¬ 
ers.  Practical  problems  have  arisen.  In  particular,  the  coworkers  of 
the  technical  and  economic  council  of  the  Moscow  Oblast  Sovnarkhoz 
wanted  to  have  specific  designations  for  various  machines  and  equipment 
produced  by  the  sovnarkhoz  plants.  Acting  on  their  request,  the  author 
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TABLE  51. 

Classification  Schemecf or. Fittings  with  Respect  to  the  Fourth  and 
Fifth  Digits  (Qroyps -And  Kinds)  -  for  Numerical  Designations  (the 
First  Three  Digits  a re.203). 
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0)  Closing,  adjusting,  c<~-,trol  and  safety  fittings;  A)  reserved;  2) 
lube  fittings;  4)  pipeline  connections;  5)  pipelines  fittings;  8)  ge¬ 
neral  purpose  subassemblies  and  components;  $))  subassemblies  and  com¬ 
ponents  similar  in  production  engineering  by  differing  in  design;  00) 
plunger  valves,  shutoffs;  20)  lube  fittings  for  liquid  lubricants;  01 ) 
gate  valves;  4l)  elbov:  joints;  51)  elbows;  02)  taps;  22)  lube  fittings 
for  heavy  lubricants  and  greases;  42)  tee  joints;  52)  tees;  03)  ad¬ 
justing  fittings;  43)  cross-piece  joints;  53)  cross  pieces;  04)  control 
fittings;  24)  lubricating  instruments;  44)  connector  nuts  and  unions; 
54}  unions;  05)  safety  fittings;  45)  connecting  pipe  joints;  55)  nip¬ 
ples,  connecting  pipes;  3)  subassemblies  anc  components  common  to  fit¬ 
tings  of  the  given  functional  (operational)  purpose;  C)  fitting  sub- 
assemblies  and  components  similar  in  production  engineering,  but  dif¬ 
fering  in  design;  D)  subassemblies  and  components,  similar  in  produc¬ 
tion  engineering  but  differing  in  design,  characteristic  of  fittings. 


of  this  book  has  compiled  conventional  numerical  codes  applicable  to 
the  nomenclature  of  the  various  machine  building  objects  which  they 
presented.  Complete  numerical  codes  and  codes  for  practical  purposes 
are  given  in  Table  52.  These  numerical  codes  were  called  conventional, 
because  a  uniform  numerical  designation  system  for  machine  building 
goods  cannot  be  elaborated  in  a  decentralized  manner  for  individual 
sovnarkhozes,  without  taking  into  account  analogous  products  manufac¬ 
tured  by  plants  of  other  sovnarkhozes. 

The  existing  situation  with  respect  to  designation  of  ferrous  and 
nonferrous  metal  and  alloys  brands  cannot  be  called  normal.  The  mixed 
letter-number  system,  used  for  their  conventional  designations  con¬ 
tains  a  large  number  of  symbols,  is  complex  and  difficult  to  memorize 
(for  example,  OKhl4H28V3T3YuH) .  In  addition,  it  promotes  the  formation 
of  absolutely  unnecessary,  parallel  alloy  brands. 

The  following  propositions  were  found  to  be  desirable  in  the  pro¬ 
cess  of  elaborating  the  new  designation  system: 

1)  the  designation  of  brands  of  all  metalling  materials  should  be 
numerical  and  uniform; 

2)  each  brand  should  correspond  tora  rational  classification  of 
metallic  materials ; 
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TABLE  52. 

Numerical  Designations  (Conventional,  in  the  Pom.  of  Examples)  of  Cei>- 
tain  Machine  Building  Objects. 


OSwkiu  t” ui^Mocrpo.'****  ns  wen 
UttfMMttau  atacfcfofuuyimn 

noanul 2 
KM 

3  Ur^roool«jiA»t 

«iu*t e.rccuna  *Mt4 

Cpcanccoptosoft  npoxaiiiuS  crati  xexame- 
1|  CKHMN  xapakTepacTMxaMM  aaaoaa  nMxun 
MauiuuoctpocuMa  a  r.  3%npocn»  .  . 

TpyCoaposamuA  cran  -c  Ttxwiwnna  u- 
6  paxTcpNCTiutaHii'  aaaooa  .  .  .  . 

TpyOocoaponMuS:  eta*  c  Ttuunmtmw  aa- 
3  paKycpuoNKaiM  aaaoaa  .  .  .  .  . 

3kcKaDaTop  uox  3TV-333  . 10  -  .  . 

TpauojcfiiiUM  wcuuiop  moacam  STM  l2  . 
Kouohiiuk  uauHny.ininp  rpywnoatnuMnn 
Sr.  .  .  .  .Ik  -  *  *  * 

To  at  ipyjonoaKXKoouo  2  r  .  lb  .  . 

To  skC  rpyaomuxcMitoctMoS  r  .  Ip  „  .. 

To  xe  rpyMitoAuxuociuo  10  r  .  20  *  • 

To  )kc  rpyaonoAVCMtiocfiao  30  r  .  22  .  . 

AToaoTxoaaa  apo&Liita  c  tnumcciwu  xa- 
pancpiiCTMKaMM  aaaoaa  ...  .  .  . 

OAHoaa^Koaaa  ApoCnaxa  c  trumtowM 
xapaxtcpHcmKauM  aaaoaa  .  .2 6  -  - 

To  xe  wpiaamn  .  .  .  28  •  - 

To  at  muptuuicuu*  .  .  .  oq  .  . 

/UckosyCaa  apo6a.ua  c  miunccnw  u- 
*  paxTepKCTMicaMa  xaaou  .  32  .  - 

TpyjoaoM  Tciuoaoi  nox  T3-3  jpa  Xaract- 
paauuax  keaelmix  aopor  .  ,4  3k  -  - 

IlaccaKNpcxMii  tmuosoj  mox  T3ITO} 

:  ManH:rpaxMiiu  uearwux  aopur  3b . ...  . 
Touotxa  XU  jkc.tmhux  xnpar  pui  KO- 
?  acx  c  TumvtMMx  xapaxTrpaciMtxMM  u- 
wwia-  :♦  j|8  .  • 

Banai  ucrponaaaTcaa  noaean  xaaecu  h0  . 
naccaxHpcKHK  aaroa  ju a-  acanMM ..  aopv 
'•  xaiex  c  TexxunccxMka  UKMncpo* 

;  CTwcaxx  xaaoAa " ...  .  V  .  .  . 

Top$o«o3ttu&  caxopaarpyacaiouutMCx ,  par— 
M  XSC.V3MUX  flopor  yw«H  WM  .*».  . 

Tevxu  x>«  hmcxjhxb  rpyaonoAxmaoctM* 
£0  r  c  tcxmmbcckmxn  xapacirpacraxaxa 
aaacxa  .  .  -♦  .  •  •  % .  .. . 

To  xe  rpyaonoawMHocttao  120  r  . 
Am?oMo6u.-!h-utMriiToiu>]  rpywoocnniiocnn 
:  3  v  c  xtxttmccxMwi  xapatmpaeTaxaica 
umu  .  .  .  ;  .  -  .50  .  . 

To  ue  rpyaoncAxennociMn  5  r  .  .  .52. 

To  xe  rpyaoaoAxcMUocrwo  7  t  .  -  .5^. 

To  xe  tpyaonoAxrMtKiciuo  12  r  .  5©  .  . 

To  xe  r  pyjonoAK*  hoctuo  24  r  .  58  • 

122.0209 

122.0804 

- 

122.0911 

170.0103 

170.0702 

211.0101 

211.0102 

211.0103 

211.0101 

211.0107 

230.0101 

230.0201 
2S0  0101 
2S0.0101 

.  250.0301 

410.0102 

■  410.1102 

410.5103 

413.0105 

413.0901 

413.0934 

414.0201 

414.0203 

420.0501 
420.0502 
420  0303 
420.0501 
420.0505 

CpCAMCOpruaoft  CUM 

5  0009 

J^fenpaamil  craa 

3HCKaoaiop  010S  U 
3kcuutop  0702  13 

MaaiatyxxYop  0101  1) 
Mamuiy.mrop  0102  1 
Mamuiy.isrop  0103  IQ 
MaminyMtop  0104  S 
Mutwyanop  OIV  ^ 

ilpoCiuKa  0101  25' 

ilpoOiUKa  0201  07 

ilpoOiUKa  0901  oq 
Jlpu6M.ua  0101  ^j[ 

UpgGkaxa  OSOI  ^ 

Tnuoooa  0102  ^ 

Teaacss  IMS  ^ 

Totacnas  5103  oq 

Bani  0405  g 

Baraa  0901  ^ 

Bana  0954  ^5 

Tocxu  0201  k7 

Teaexu  0203  ^ 

Qeaamn  0501  ^1 
OeMcaroaos  0502  $3 
UeHearoaoa  0503  55 
ll  cacnoaos  0504  $7 
IVwnioru  OSOS  ^ 

CanoxoAuax  xoixcxa  ju«  aaaaaaaoa  c  try* 
;  attBCCKMMH  xapoKTcpwaHKaMR  xaaooa  .  oO 
Aatoiipau  rpyxwoavcwwciwo  7.5  t  «  in- 
.  kum-ckmmx  xapaKTcpucTHKaMK  3aaoja62 
TcoaoaoMufir  auac ai>  woa.  2AI03  .  . 

Baron  auep'ortoeiaa  c  yciauomon  xomka 
cnao  1500  tear  c  lextunccxima  xapaxrepa- 

CTUKaUK  UMJI . q6 

flapoaou  HpXMOTOtxUM  Korea  c  oapanerpa* 
MB  x  tcxnuhcckmmm  xapanepociiiKaMa  u- 
mu  ....  — .  .  '.68 

425.0903 

' 

471.0107 

501.0302 

503.0203 

500.0107 

Kaxoa  0903  6l 

Aaawpaa  0107  63 
Aa>e»  0302  *  g  j 

Siicprooaroa  0003  67 

K mtA  0107  6$ 
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1)  Machine  building^.objcets  from  among  those  produced  by  the  Moscow 
Oblast  Sovnarkhoz;  2)  complete  numerical  code;  3)  numerical  code  for 
practical  purposes;  4)  medium- section  rolling  mill  -with  technical 
characteristics  of  the  heavy  machine  building  plant  in  the  city  of 
Elektrostal* ;  5)  medium- sect ion  rolling  mill  0209;  6)  tube  rolling 
mill  with  technical  characteristics  of  the  plant;  7)  tube  rolling 
mill  0804;  8)  tubewelding  mill  with  technical  characteristics  of  the 
plant;  9)  tubewelding  mill  0911;  10)  model  ETU-353  excavator;  11)  ex¬ 
cavator  0105;  12)  model  EFH  trench  excavator;  13)  excavator  0702;  14) 
forging  manipulator  with  a  rating  of  1  ton:  15)  manipulator  01C1:  16) 
same  as  above,  with  a  rating  of  2  tons;  17 )  manipulator  0102;  18)  same 
as  above,  with  a  rating  of  5  tons;  19)  manipulator  0103;  20)  same  as 
above,  with  a  rating  of  10  tons;  21)  manipulator  0104;  22)  same  as 
above,  with  a  rating  of  30  tons;  23)  manipulator  0107;  24}  hammer  crush¬ 
er  with  technical  specifications  of  plant;  25)  crusher  0101;  26)  single- 
roll  crusher  with  technical  specifications  of  plant;  27)  crusher  0201; 
28)  same  as  above,  twin- roll;  29)  crusher  0301;  30)  same  as  above,  ’with 
four  rolls;  31)  crusher  040i;  32;  disk  crusher  with  technical  charac¬ 
teristics  of  plant;  33)  crusher  0501;  34)  model  TE-3  freight  diesel 
locomotives  for  main  railroads;  35)  diesel  locomotive  0102;  3 6)  model 
TEP-60  passenger  diesel  locomotive  for  main  railroads;  37)  diesel  lo¬ 
comotive  1102;  38)  diesel  locomotive  for  narrow-gauge  railroads  with 
technical  characteristics  of  plant;  39)  diesel  locomotive  5103;  40) 
subway  car  produced  by  plant;  41)  car  0405;  42)  passenger  car  for  nar¬ 
row-gauge  railroads  with  technical  characteristics  of  plant;  43)  car 
0901 ;  44)  peat  hauling  self- dumping  car  for  narrow-gauge  railroads; 

45)  car  0954;  46)  ingot  mold  cart  with  a  freight  capacity  of  60  tons 
with  technical  characteristics  of  plant;  47)  cart  0201;  48)  the  same 
as  above,  with  freight  capacity  of  120  tons;  49)  cart  0203;  50)  cement 
truck  with  a  freight  capacity  of  3  tons  with  technical  characteristics 
of  plant;  51)  cement  truck  0501;  52)  same  as  above,  with  a  freight  ca¬ 
pacity  of  5  tons;  53)  cement  truck  0502;  54)  same  as  above,  with  a 
freight  capacity  of  7  tons;  55)  cement  truck  0502;  56)  the  same  as 
above,  with  a  freight  capacity  of  12  tons;  57)  cement  truck  0504:  58) 
same  as  above,  with  a  freight  capacity  of  24  tons;  59)  cement  truck 
0505;  60)  self-propelled  invalid  chair  with  technical  characteristics 
of  plant:  6l)  [invalid]  chair  0903;  62)  truck  crane  with  a  lifting  ca¬ 
pacity  of  7.5  tons  with  technical  characteristics  of  plant;  63)  truck 
crane  0107;  64)  diesel  locomotive  diesel  engine,  model  2B100;  65)  die¬ 
sel  0302;  66)  power  train  car  with  a  1500  kwt  installation,  with  tech¬ 
nical  characteristics^  of  plant;  67)  power  car  0203;  68)  straight- flow 
steam  boiler  with  parameters  and  technical  characteristics  of  plant; 

69)  boiler  0107. 


X 


3)  the  brands  should  Contain  the  main  characteristic  features 


the  alloys  they  designate; 

4)  the  numerical  designations  system  should  be  promising  and  con¬ 
tain  reserves  sufficient  for  the  future  development  of  metallurgical 
production  during  a  prolonged  period; 

5)  the  brands  should  be  ’written  in  a  simple  manner  and  should  not 
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TABLE  53. 

Examples  of  Designating  General  Purpose,  Standard  Quality  Steel  Brands. 


IKpoftu* 

A 

Cyut«r»ywcH>« 

U  »&«cMe  ^ 

Cymensywati* 

.  .  .3. 

Uttjpomm 

A 

CiMdijmiM 

p 

1 

Cr.  Ikq  C 

133 

IKCt.  3ko  | 
J  KCt.  3 
IBKCt.  3kq  i 

243 

0  MCt.  3 

.2 

Ct.  2k a  n 

143 

231 

¥h\Ct.  4a 

3 

£t.  3xa  g 

153 

244 

QCMt.  4 

223 

FCt.  3  * 

103 

L  BKCr.  3 

2S3 

KBCt.  3ka 

113 

ECt.  3ko  G 

173 

MKCt.  3oc 

203 

S  BCr.  3 

123 

DCt.  3  jj 

233 

HMCt.  Sim 

265 

TBCt.  S 

A)  Numerical;  B)  existing;  C)  St.  Ikp;  D)  St.  2kp;  E)  St.  3kp*  F)  St. 
3;  G)  BSt.  3kp;  H)  BSt.  3;  I)  KSt.  3kp;  J)  KSt.  3;  K)  VKSt.  3kp;  L) 
VKSt.  3;  M)  KSt.  3ps;  N)  MSt;  3kp;  0)  MSt.  3;  P)  MSt;  4kp;  Q)  SKt.  4; 
R)  VSt;  3kp;  S)  VSt.  3;  T)  VSt.  5. 

TABLE  54. 

Examples  of  Designating  Special  Purpose  Steel  Brands. 


1 

Cywcnij#- 
mm  g 

CyHtKT»yw> 

„  MtBC 

2  * 

UHft— *  ^ 

CynftTiji* 
■*"  2 

313 

3  Ct.  SC 

333 

1SK 

372 

„  -A20 

314 

h  Ct.  *C 

334 

20K 

.  392 

7  7135 

322 

323 

5MlfC 

Ct.  3  imct 
o 

371  . 

A12 

393 

8  c*.  3U 

l)  Numerical;  2)  existing;  3)  St.  3S;  4)  St.  4S;  5)  Ml6S;  6)  St.  3 
bridge;  7)  L65;  8)  St.  3Ts.  1 

I 

"  I 

t 

contain  any  dividing  signs  (periods,  dashes,  fraction  signs,  etc.). 

The  new  system  of  numerical  designations  elaborated  by  taking  the 

I 

aforementioned  principles  into  account,  provides  for  designations; 


by  one,  two  and  three  numbers  -  of  all  carbon  steels; 
by  five  numbers  -  of  all  kinds  of  alloyed  steels.  Including  steels 
and  alloys  with  special  properties; 

by  five  numbers  cast  irons  and  ferro-alloys: 

by  four  numbers  -  of  all  kinds  of  nonferrous  materials  and  alloys. 
The  first  numbers  of  < -he  five-digit  designation  of  ferrous  alloy 
brands  are  distributed  as  follows ; 

1,,  2,  3  -  alloy  structural  steels;  4  -  alloy  tool  steels,  5  ~ 
stainless,  high- temperature  oxidation  resistant,  heat  resistant  and 


m 
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high  ohmic  resistance  steels  and  alloys;  6  -  steels  and  alloys  with 
special  properties;  7  and  8  reserved;  9  -  cast  Irons  and  ferroalloys; 

0  -  reserved. 

Standard  quality  carbon  steels  are  designated  by  one  number  in 
those  cases  when  the  delivery  of  these  steels  is  determined  by  the  me¬ 
chanical  properties  only.  This  designation  conventionally  expresses  the 
level  of  mechanical  properties  established  by  the  standard  for  the  gi¬ 
ven  steel  brand.  New  numerical  and  existing  designations  of  these  steels 
are  given  in  Table  53* 

A  two-digit  number  is  used  for  high-quality  skilled  structural 
steel  brands.  It  expresses  the  average  carbon  content  in  terms  of  hun¬ 
dreds  of  a  percent. 

A  three-digit  number  is  used  to  designate  the  brands  of  the  re¬ 
maining  kinds  of  carbon  steels.  In  this  case,  the  first  digit  expres¬ 
ses  the  kind  of  the  steel  -(for  example,  ship  plate,  free-cutting  steel, 
bridge  building  steel,  etc.),  and  the  second  and  third  digits  charac¬ 
terize  the  smelting  method,  properties  and  peculiarities  of  the  steel. 
Their  designations  are  given  in  Table  54. 

Examples  of  designations  for  high  quality  carbon  steels  and  steels 
for  intricately  shaped  castings  are  given  in  Table  55. 

Numerical  designations  for  alloyed  steel  brands  are  based  on  their 
subdivision  by  attributes  of  the  alloying  elements  used  and  of  their 
combinations.  T^n  groups  are  provided  for,  of  which  three  are  kept-  In 
reserve,  which  makes  this  numerical  system  very  promising.  Examples  of 
designations  of  structural  alloyed  steel  brands  are  Included  In  Table 
56. 

Designations  of  brands  of  alloyed  tool  and  of  the  type  of  tool 
steels  (with  the  exception  of  high-speed  cutting)  are  constructed  ac¬ 
cording  to  a  scheme  characterizing  the  type  of  alloying,  the  alloying 
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TABLE  55. 

Examples  of  Des Ignat ire  Brands  of  High- Quality  Carbon  Steels  and  of 
Carton  Steels  for  Intricately  Shaped  Castings. 


Ux&otttt 

A 

< 

CystecttyMi ipe! 

. B  . . 

Ui^xtiiue 

A 

• 

10 

10  ! 

640 

lOnc  «.!  448 

1ST  ft!  450 

K  y*A 

IS 

IS 

715 

L  VI0A 

608 

0$xn  C 

.720 

20T  478 

Yt  t  ■  438 

M  y*TA 

610 

l(kn  ^ 

408 

K  y*r 

639 

Otoe-  ?« 
E! 

410 

>’20  41  y? 0 

Jj  925 

0  **3 

p  25JI 

A)  Numerical;  B)  existing;  C)  08kp;  D)  lOkp;  E)  08ps;  P)  lOps;  G)  15G; 
H)  20G;  I)  U8;  J)  U10;  K)  U8A;  L)  U10A;  M)  U8GA;  N)  U8G;  0)  20L;  P) 
25L. 


TABLE  56. 

Examples  of  Designating  Alloyed  Structural  Steel  Brands. 


*Te 

2  Cyui/xww*  |  po^wc 

2  Cwctwji./mii*  | 

2  C)Kt<t»>««VI( 

11091 

11151 

22151 

1225S 

12602 

13151 

13158 

13401 

13407 

14121 

14185 

14407 

14506 

15332 

3  00r2  * 15601 

4  15T2  •;  16301 

5  I5TC  116352 

6  25r2C  \  17102 

T.6Q02A-  r  17502 

8  15X  21 107 

9 15XPA  22123 

10  40X  \  22201 

H40X?  j  23122 

12  12Xr  123124 

13 18XTT  325121 

1440XrP  ’25156 

l^OXfOA  325168 

lo  38XC  426157 

i 

17  60C2XA  ^20188 

18  aoxrc  :  27io; 

19  35XICA  •  27.302 

20  40X4»A  J  31382 

21  50X4>A  !  32UH 

22  10TIU  i 36216 

23  12X112  <  36314 

24  20X11  37181 

25  12XII3A  I220!» 

25  12X21 11 A  '  12300 
27  12X1*11  3230J 

2o  ISXntTA  -26309 

2915X2IH2TFA  J  . 

oQisxaa  j 

IL12»  1 

32  18X01  PA 

gittaui  ovc-o 
34ioxrau 

3538XMH»A 

3o  40X1  IMA  ‘ 
0'WX2U21W»MAJ 

38  30X21 12H4*A. 

39  18X21 14  HA 

77  20(01  40 

30ICTJ1  kl 
30X11MJI  42 
30AXCU.1  43 

1)  Numerical;  2)  existing;  3)  09G2;  4)  15G2;  5)  15GS;  6)  25G2S:  7} 
6002A;  8)  15  Kh;  9)  15KhRA;  10)  40Kh;  11)  40KhR;  12)  12KhGj  13)  18KhGT; 
14)  40KhGR;  15)  50KhGFA:  16)  38KhS;  17)  60S2KhA;  18)  30KhGS:  19) 
35KhGSA;  20 )  40KhPA;  21 )  50KhFA;  22)  10GNDJ  23)  12KhN2s  24)  20KhN; 

25)  12KhN3A;  26)  12Kh2N4A;  27)  12KhGN ;  28)  15KhGNTA;  29)  15Kh2GN2TRA; 
30)  15KhSND;  31)  (SkhL-1,  ND2) ;  32)  lSKhSNRA;  33)  lOKhSGND  (MS^l);  34) 
30KhGSNA;  35)  3oKhMYuA;  36)  40KhNMA;  37)  30Kh2N2VFMA;  38)  30Kh2N2VFA; 
39)  l3Kh2N4VA;  40)  200SL;  41)  30GSTL;  42)  30KhNML;  43)  30DKhSNL. 


system,  carbon  content  and  an  ordinal  number  which  differentiated  bet¬ 
ween  brands  with  the  same  alloying  system  and  the  same  carbon  content. 
Examples  of  designations  for  these  steels  are  given  in  Table  57. 

Numerical  designations  of  brands  and  stainless,  high- temperature 
oxidation  resistant,  heat-resistant  and  high  ohmic  resistance  steels 
and  alloys,  are  constructed  according  to  a  scheme  reflecting  the  alloy- 
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ing  systems,  average  chrome  content  (for  steels  with  chrome  as  the 
primary  alloying  agent),  average  nickel  content  (for  steel  with  nickel 


or  nickel- chrome  combinations  as  the  primary  alloying  agent),  the  or¬ 
dinal  number,  differentiating  between  brands  w ith  the  same  alloying 
svstem  and  the  same  chrome  or  nickel  content.  Examples  of  designations 
of  these  steels  are  Included  in  Table  58. 

TABLE  57. 

Examples  of  Designations  of  the  Brands  and  Type  and  Tool  Steels. 


Ucvpotue 

1 

Cyutccieyxwjic! 

_ 2 _ \ _ L 

Cyu;ectijy.‘3-::c 

2 

Uivjotwc 

!  ' 

Cyuicc^pymupc 

41213 

41218 

41354 

41491 

3  X03 

4  111X15 

5  5XFM 

O  9X0 

42212 
42351 
j  42152 
43282 

T  4X532 

3  sxur 

9  5XB2C 

10  85X0 

41251 

41311 

4CQ3I 

LI  5X1 Itt 
}  2  45X11B 

L3  P3 

L4  P18 

l)  Numerical;  2)  existing;  3)  Kh09;  4)  ShKhl5;  5)  5KhGM;  6)  9KhS;  7) 
4Kh8V2;  8)  5KhVG;  9)  5KhV2S;  10 )  85KhF;  11)  5KhNM;  12)  45KhNV;  13)  R9: 
14)  R18. 


TABLE  58. 

Examples  of  Designations  of  Brands  of  Stainless,  High-Temperature  Oxi¬ 
dation  Resistant;  Heat-Resistant  and  High  Ohmic  Resistance  Steels  and 
Alloys. 


tlK$?OCUe  ^ 

Cjrmfct«yx>ui «e 

2 

^  UK^pOCLte 

2  Cymectayawiac 

51131 

51172 

53101 

51090 

51091 
51238 

3  1X13 

4  1X17M2 
54XIOC2M 
60X18119 

70X181 1ST 

S  X251llCr7AP 

55140 

56144 

56147 

56183 

56281 

56252 

9  0X20H14C2 

10  4X14HMB2M 

11  4X15!17r702MC 

12  IX14HI8B2CP1 

17  0X231  !28M3;t3T 
l4  0X14H28B3T31OI> 

1)  Numerical;  2)  existing;  3)  lKhl3;  4)  lKhl7N2j  5)  4KhlOS2H;  6)  OKhj0N9; 
7)  OKhl8N9*T;  8)  Kh25Nl6G7AR;  9)  0Kh20Nl4S2;  10)  4Khl4Nl4V2M;  11) 
4Khl5N7G7F2MS;  12)  lKhl4i’l8V23Rl;  13 )  0Kh23N28M3D3T;  14)  0Khl4N28V3TYuR. 


Numerical  designations  of  steel  and  alloy  brands  with  special  pro¬ 
perties  (electrical  steel,  steels  and  alloys  with  special  magnetic  pro¬ 
perties,  nonmagnetic  and  low  magnetic  sensitivity  steels  and  alloys, 
precision  alloys)  are  characterised  by  a  number  of  additional  features 
and  by  ordinal  numbers  which  characterize  the  peculiarities  of  the 
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steel  or  alloy.  Among  these  features  are:  silicone  content  in  electri¬ 


cal  steel,  specific  losses  on  magnetic  polarity  reversal,  magnetic  in¬ 


duction,  etc.  Examples  of  designations  for  steel  brands  with  special 


properties  are  given  in  Table  59- 
TABLE  59- 

Examples  of  Designations  of  Special  Properties  Steel  Brands. 


Uh&muic 
.  1 

Cwtn»ifmiw 
.  2  * 

IKposue 

1 

Cyuitcraynutf*  | 

2 

U^|om «r 

61311 

61312 

61313 
6215$ 

3  331 

4  3310 

5  33100 
o  EX5KS 

• 

62169 

62222 

62232 

€6127 

66163 

7  EX9KI5M 
*  IOHJIK24T2 
uK>IMK25KA 
LO  79HMA 

LI  SOUXC 

66333 

66369 

€6113 

66103 

L2  H29K38A 

L3  X18TOM 

L4  H43XT 

L<5  H36XTJO 

1)  Numerical s  2)  existing;  3)  E31;  4)  E310;  5)  E3100:  6)  YeXh5K5s  7) 
YeKh$?K15M;  8)  YuNDK24T2; ’  9)  YuNDK25KA;  10)  79NMA;  11)  50NKhS*  12) 
N29K18A;  13)  Khl8TFM;  14)  N43KhT;  15)  N36KhTYu. 


Cast  iron  and  ferro-alloy  brands  are  assigned  five  digit  numeri¬ 
cal  designations,  starting  with -the  number  9. 

The  second  digit  in  the  designation  of  cast  iron  and  ferro-alloy 
brands  denotes;  1  -  ordinary  nonalloyed  steelmaking  pig  iron;  2  -  same 
as  before,  high-quality;  3  -  nonalloyed  foundry  pig  iron;  4  -  alloyed 
^teelmaking  and  foundry  pig  iron;  5  -  machinery  cast  iron  (casting  of 
intricate  shapes);  6  -  cast  iron  with  special  mechanical,  physical  and 
chemical  properties  (casting  of  intricate  shapes);  7  -  ferro-alloys; 

8,  9  and  0  are  reserved. 

The  third  digit  in  the  designation  characterizes  the  allowable 
sulphur  content  and  the  fourth  gives  the  allowable  phosphorus  content.  *. 
The  fifth  number  is  used  as  an  ordinal  number  characterizing  the  pro-  > 
perties  of  the  cast  iron.  The  fourth  and  fifth  digits  in  individual  ^ 
cases  [also]  characterize  the  minimum  value  of  the  ultimate  strength 
in  tension  (in  brands  of  machinery  cast  irons  for  casting  of  intricate  1 
shapes).  Examples  of  designations  of  machinery  cast  irons  (casting  of 


intricate  shapes)  are  given  in  Table  60  and  of  cast  irons  v;ith  special 

P«Ar\Av»f  *t  «-*  e»  ^  n  ^P'aKI  A  r-\  1 

TABLE  60. 

Examples  of  Designations  of  Machinery  Cast  Iron  (Casting  of  Intricate 
Shapes)  brands. 


Cytaecvtytoope  2 

; 

IMioim 

1 

Cyutrctfirmp* 

_ 2 _ : _ — 

96112 

3  CM  1228 

96333 

6  KM  35-10 

96118 

CM  18-36 

96316 

j  BM  45* 

I  96337 

5*  KM  37-12 

.96510 

S  BM  10-10 

1)  Numerical;  2)  existing;  3)  SCh  12-28;  4)  SCh  18-36;  5)  KCh  37-12; 
6)  KCh  35-10;  7)  VCh  4^-5;  85  VCh  40-10. 

TABLE  61. 

Examples  of  Designations  of  Special  Properties  Cast  Iron  Brands. 


•’  2  Cy*tMt»y«sop« 

2 

96111 

3  ACM-1 

96512 

6  JKMCUI-5. 5-0.1 

96152 

k  ABM-2 

9G63! 

T  JKMX-0,9 

96132 

5  AKM-2 

96551 

8  JKMllAX-13-7-2 

1)  Numerical;  2)  existing:  3)  ASCh-1;  4)  AVCh-2:  5)  AKCh-2;  6)  ZhChSSh-5, 
5-0,  1;  7)  ZhChKh-0,  9;  Q)  ZhChNDKh- 15-7-2. 

Designations  of  ferro-alloy  brands  are  constructed  by  taking  into 
account  the  alloying  elements,  the  ordinal  number  of  the  ferro-alloys, 
whose  brands  are  distinguished  by  other  features  and  the  content  of 
the  alloying  element  in  percents  for  those  ferro-allcys,  whose  brands 
differ  by  the  quantity  of  the  alloying  element.  Fc_'  example,  brand 
97301  corresponds  to  the  existing  designation  :Khr0C00  with  1 silicone". 

The  numerical  designations  system  for  nonferrous  metals  and  al¬ 
loys  is  based  on  the  following  meanings  of  the  first  digit:  1  -  alumi¬ 
num  and  its  alloys;  2  -  cupper  ana  Its  alloys;  3  -  tin,  lead,  mercury, 
bismuth,  cadmium,  barium  and  their  alloys;  4  -  zinc,  magnesium,  anti¬ 
mony,  strontium,  calcium,  manganese  and  their  alloys;  5  -  nickel,  ti¬ 
tanium,  berillium,  silicone,  cobalt,  vanadium  and  their  alloys;  6  - 


TABLE  62. 

Examples  of  Numerical  Designations,  for  Nonferrous  Metals  and  Alloys. 


Uh^Pomm^ 

j 

2  CymccityKMH**  | 

Um4>po«m«i 

2  Cy^«T»yo<M» 

1007 

1043 

1226 

1230 

1236 

1265 

1428 

1560 

2126 

2127 

2130 

2131 

2135 

2301 

2317 

2328 

2418 

2431 

2441 

2481 

2497 

2531 

2567 

2518 

2835 

% 

3ABOOOO 
b  AI1CI 

5ABJ11-2 

6  A‘124* 

7  AJ1I0B 
b  AJ115B 

9  AMrSn 

lOA^14‘in 

1  Ep.  A/KMu  10-3-1,5 

12  Dp.  A)K11  10-4-4 

13  Dp  AY.iC  7-1  >1.5 

14  Bp  A5KM  10-4-4J1 

15  Ep.  A)KI1  11-6-6 
lo  Bp.  OO  6.5-0.  IS 

17  Ep.  GllC  4r4-2.5 

18  Bp.  dial  3-7-5- 1 

IQ  .TAJKMa  66-6-3-2 
on  JIMuOC  55-2-2-2 

PI  JPKC  58-1-1  4 

22  ncp  12M 

23  MHNk  3-12 
24?Ul)K.Mtt  30-0.8-0,1 

25  BpEHT  1.9 

2o  IlCp.MMa  40-50-10 

2iajCpM  333-333 

2837 

3871 

4200 

5025 

5203 

5621 

5624 

5611 

5655 
'  6525 
6529 

6531 

6557 

8130 

8318 

8353 

8403 

8442 

845! 

8462 

8505 

8522 

8533 

8571 

8946 

28  3a  Cp  M375-160 

% 2  fe* 

miKi  31 

32  HMJKMit  28-2. >1 .5 
.  00  XI180TBK)  ok 

■3tCH20H80T3  " 
XH70MBT1OB  35 
XH60B  36 
TSKIO  07 

38  TI5K6 
oqT15K6T 
.  BKISkn 

2+1  Cp  IUM  30-20 

2+23a.  Cp.  M  920-40 
koZx  CpM  750-125 
-1+4  IUCp-40 

45  ItoCpM-36-4 
,  '  IfaCpH-13-2  46 

4/  IlaCpK'35-5 
n.iiiiPa-4-3,5  48 

OiPa-iS  49 

50  IWM7.5 

J  OiH-4.5  51 

PA-99.7  52 

1 

1)  Numerical ;  2 )  existing;  3)  AVOOOO;  4)  APS1:  5)AVDl-2;  6)  ACh-2F; 

7)  AL10V;  8)  AL15V:  9)  AHg5p;  10  )  ALl4ChP;  11)  Br.  AZhMts  10-3-1,  55 
12)  Br.  AZhN  10-4-4;  13)  Br.  AZhS  7-1,  5-1,  5;  14)  Br.  AZhN  10-4-4L; 
15  Br.  AZhN  11-6-6;  16)  Br.  OF  6,  5-0,  15;  17)  Br.  OTsS  4-4-2,  5; 

18)  Br.  OTsSN  3- 7- 5-1;  19)  LAZhMts  66-6-3-2;  20)  IMtsOS  58-2-2-2;  21) 
LZhS  58-1-1;  22)  PSr  12M;  23)  MnMts  3-12;  24)  MNZhMts  30-0.  8-0,  1; 
25)  BrBIT  1,  95  26)  PSrKMts  40-50-10;  27)  ZlSrM  333-333;  28}  Z1  Sr 
I.I575-I6O;  29)  PSr  3  Kd;  30)  PMTs36;  $l)  PNK1;  32)  NHZhMts  28-27  5-1, 
5;  33)  KhN80TB7u;  °4)  KhN20N80T3;  35)  KhN70HVTYuB;  36)  KhN60V;  37) 
T5K10;  38)  Ti5K6;  39)  T15K6T;  40)  VK15;  4l)  Sr  PdM  30-20;  42)  Zl.  Sr. 
M  920-40;  43)  Zl.  SrM  750-125;  44)  PdSr-40;  45)  PdSrM-36-4;  46)~PdSrN 
13-2;  47)  PdSrK^35-5;  48)  PlPdRd-4-3,  5;  49)  PlRd-15;  50)  P1I-17,  5; 
51)  PIN-4,  5;  52)  Rd-99,  7." 


molybdenum,  tungsten,  chrome,  zlrkonium,  niobium,  tantalum  and  their 
alloys;  7  «*  rare  earth,  trace  and  alkali  metals  and  their  alloys;  8  - 
precious  metals  and  their  alloys;  9  and  0  are  reserved. 

The  second  digits  in  the  designations  conventionally  express  the 
subgroups  by  pure  metals  or  by  basic  alloying  components.  The  ensemble 
of  the  third  and  fourth  digits  is  an  ordinal  number,  characterizing: 
a)  in  the  designations  of  pure  metal  brands  -  the  metal  anc  the  degree 
of  its  purity;  b)  in  designations  of  alloy  brands  -  the  basic  metal, 
the  additional  alloying  and  the  peculiarities  of  the  alloys. 

Individual  examples  of  numerical  and  existing  designations  of  non- 
ferrous  metals  and  alloys  are  presented  in  Fig.  62.  They  graphically 
characterize  the  advantages  of  the  numerical  system. 
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Chapter  13 

INTERRELATIONSHIP  BETWEEN  STANDARDIZATION, 

SPECIALIZATION  AND  AUTOMATION  OP  PRODUCTION 
IN  MACHINE  BUILDING 

1.  THE  SSA  (STANDARDIZATION-SPECIALIZATION-AUTOMATION)  SYSTEM 

A  system  which  came  in  into  widespread  use  in  the  USA  industry 
and  then  in  the  capitalistic  countries  of  Western  Europe  is  called 
SSS  (stancardization-simplificatlon-speclallzation).  It  Is  emphasized 
In  the  extensive  foreign  technical  literature  advocating  this  system 
(see  Chapter  16)  that  conformance  to  the  three  S  ensures  greatest  con¬ 
venience  to  manufacturers,  i.e.  highest  earnings.  The  SSS  system  de¬ 
fines  the  goal  of  standardization  and  simplification  as  Increasing  the 
production  scale  and  stabilization  of  requirements  put  to  the  produced 
goods  and  to  the  materials  being  used,  which  ensure  the  feasibility  of 
achieving  large  scale  specialization  of  enterprises. 

The  tasks  of  the  Soviet  system  are  more  extensive,  since  standard¬ 
ization  and  specialization  in  the  USSR  make  it  poss?.b!e  not  only  to  en¬ 
large  the  production  scale  and  to  lower  the  net  cost  of  goods,  but 
[also]  to  systematically  improve  the  quality  of  the  produced  goods,  to 
sharply  Increase  the  productivity  of  labor  and  to  make  It  more  effort¬ 
less  by  automating  effort- consuming  and  monotonous  manual  operations. 
Here,  the  work  becomes  highly  skilled,  which  promotes  the  elimination 
of  the  basic  difference  between  physical  and  mental  labor. 

The  present  day  conditions  of  expanded  construction  of  the  mate¬ 
rial  and  technical  basis  of  communism  are  best  satisfied  by  a  system 
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based  on  close  interne!  ticnchip  between  standardization,  specializa¬ 
tion  and  automation.  This  promising  scheme  can  be  conventionally  cal¬ 
led  SSA  (standardization-specialization-automation). 

Why  is  the  condition  of  their  interrelationship  put  forward?  Why 
should  vie  not  recommend  a  relationship  in  one  direction  only,  from 
standardization  to  automation  of  production.  These  questions  can  be 
answered  as  follows. 

The  content  of  working  drawings,  technical  specifications  and 
other  technical  do  'umentation  depend  to  a  large  extent  on  the  character 
of  the  production.  That  which  is  satisfactory  for  unit  and  small  series 
production  of  goods  is  unsatisfactory  for  large  series  and  mass  produc¬ 
tion.  Automation  presents  its  requirements  to  technical  documentation, 
in  conjunction  with  which  the  drawings  and  technical  specifications  are 
subjected  to  substantial  revision,  even  in  those  cases  when  they  are 
valued  as  completely  progressive,  satisfying  the  requirements  of  mass 
flow  production.  In  an  analogous  manner,  it  may  be  found  that  the  con¬ 
tents  of  individual  existing  state  standards,  machine  building  and 
branch  normal  standards  do  not  conform  to  conditions  of  automated  pro¬ 
duction  of  those  products  to  which  the  given  standards  and  normal  stan¬ 
dards  apply.  But  this  is  not  always  taken  into  account  by  the  authors 
of  standards  and.  normal  standards  and  by  those  organizations  whi^h  ap¬ 
prove  them. 

It  follows  from  the  above,  that  standarfization,  specialization 
and  automation  arc  Interrelated.  They  are  most  effective  when  acting 
together,  i.e.  in  those  cases  when  standardization  promotes  organiza¬ 
tion  of  specialized  enterprises  with  integrated  automation  of  tlr  pro¬ 
duction  processes  and  automation,  in  its  turn,  makes  it  necessary  to 
enlarge  and  specialize  the  production  and  to  standardize  the  refined 
technical  requirements  put  to  the  design  of  components  and  to  product- 

-  409  - 


ion  engineering  requirements  put  to  their  production.  This  is  the  sub¬ 
stance  of  the  S3A  system. 

If  we  assume  that  it  will  be  more  correct  to  have  a  system  in 
which  the  development  of  standardization  proceeds  only  in  the  direction 
of  specialization  and  automation  of  production  and  the  latter  exert  no 
influence  on  standardization,  then  any  state  standards,  machine  build¬ 
ing  and  branch  normal  standards  would  be  suitable  for  the  purpose  of 
automation  of  production.  However,  experience  tells  us  that  standards 
and  normal  standards  which  establish  design  dimensions  of  components 
and  technical  requirements  to  their  production,  should  be  subjected  to 
substantial  modifications  and  refinements  when  the  production  of  the 
components  is  automated. 

Machine  building  and  branch  normal  standards,  as  a  rule,  establish 
types  and  dimensions  of  components  and  due  to  this  fact,  the  normal 
standards  have  a  preliminary  rather  than  final  character  when  the  pro¬ 
duction  is  automated. 

The  examples  presented  below  show  the  character  of  the  interac¬ 
tion  between  standardization,  specialization  and  automation. 

Automation  of  the  production  of  rotor  shafts  of  single  series 
standard  electric  motors.  Automatic  lines  producing  electric  motor  ro¬ 
tor  shafts  with  the  2nd  degree  of  precision,  are*  for  a  number  of  years 
successfully  operated  by  a  number  of  electric  machine  building  plants. 
Each  of  these  lines  can  be  reset  to  produce  rotor  shafts  of  eight  dif¬ 
ferent  standard  dimensions.  The  need  to  reset  the  automatic  lines  Is 
due  both  to  their  great  output,  as  well  as  to  the  fact  that  each  of  the; 
plants  produces  several  standard  sizes  of  electric  motors.  These  con¬ 
ditions  have  required  that  the  shafts  be  unified  in  such  a  manner  as 
to  make  possible  the  use  of  a  single  production  process  for  their  ma¬ 
nufacture. 
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The  unified  shafts  of  all  standard  dimensions  are  similar  in 


shape.  The  ratio  of  the  shaft  length  to  the  diameter  is  10,  i.e.  in 
the  given  case,  use  v/as  made  of  a  system  of  relative  dimensions  which 
was  discussed  in  Chapter  1. 

In  elaborating  the  automated  production,  it  v/as  not  permissible 
to  mechanically  use  the  previously  existing  technical  documentation. 

It  v/as  necessary  to  ensure  stability  of  bases  in  the  process  of  machin¬ 
ing  the  shaft  and,  as  far  as  possible,  identical  duration  of  each  ope¬ 
ration,  inducing  pressfitting  the  rotor  onto  the  shaft,  machining  and 
balancing  them  together. 

Automation  of  the  prooicgion  of  rotor  shafts  has  substantially 
improved  their  quality.  Rejects  at  the  "Vol'ta"  plant  in  Tallin  com¬ 
prise  0.5/S.  The  technical-economic  indicators  have  improved  sharply. 

The  number  of  production  workers  v/as  decreased  by  a  factor  of  6.3>  the 
prodv  cion  area  by  a  factor  of  1.4,  the  cost  of  machining  by  1.48  and 
the  labcr  input  by  a  factor  of  3.7.  The  long  years  of  operation  of 
these  automatic  lines  affirmed  their  operational  reliability  and,  also, 
the  feasibility  of  their  use  as  typical  automatic  lines  in  a  number 
of  machine  building  branches  for  producing  stepped  shafts  with  the  2nd 
precision  class  [28]. 

The  given  example  of  achieving  automated  production  of  unified 
products  is  characteristic  by  the  fact  that  the  production  process  has 
distated  its  requirements  to  the  fabricated  dimensions  of  the  motor 
shafts,  the  standard  dimensions  of  which  were  unified  in  the  elabora¬ 
tion  of  a  design  unified  series  of  electric  motors  of  a  single  series. 
Here,  the  SSA  system  has  acted  in  two  directions:  from  standardization 
to  automation  and  from  automation  to  normalization,  since  it  was  nece¬ 
ssary  tc  introduce  substantial  modification  in  the  technical  documen¬ 
tation  for  rotor  shafts  elaborated  before  their  production  was  automa- 


ted. 

Automation  of  the  production  of  standard  bolts  and  nuts.  The  goal 
of  automating  the  production  and  improving  the  quality  of  standard 
bolts  and  nuts  in  the  dimension  range  from  K8  to  KI2,  in  accordance 
with  the  3rd  precision  class,  was  put  forward  in  order  to  satisfy  the 
needs  of  agricultural  machine  building.  The  automatic  lines  construct¬ 
ed  for  this  purpose  consist  of  standard  press  forgings  and  metal  cutting 
automatic  machines,  which  can  be  reset  in  a  narrow  range  of  standard 
dimensions  of  bolts  and  nuts.  Before  the  automatic  lines  were  evolved, 
bolts  and  nuts  were  produced  by  a  number  of  agricultural  machine  build¬ 
ing  plants,  at  which  the  technical  level  of  the  production  process 
used  in  fabricating  these  components  was  very  low,  the  metal  wasted  In 
chips  reached  80$  [293,  the  bolts  and  nuts  were  produced  with  large 
tolerances. 

The  automated  production  was  elaborated  on  the  basis  of  the  most 
progressive  production  process,  i.e.  the  cold  upsetting  method,  which 
ensures  high  productivity  of  labor  and  the  necessary  strength  of  the 
bolts  and  nuts  Including  anticorrosion  coating.  The  above  method  has 
required  the  use  of  pre- sized  cold  drawing  steel  of  the  15  and  10  brands 
with  a  restricted  content  of  chemical  elements,  i.e.  of  selective  steel 
brands. 

The  adaption  of  automatic  lines  by  agricultural  machine  building 
plants  has  sharply  increased  the  technical  level  of  the  production  en¬ 
gineering  aspects  of  the  production  processes,  has  considerably  improv-, 
ed  the  quality  of  the  produced  standard  nuts  and  bolts  and  has  increas¬ 
ed  the  productivity  of  labor  by  approximately  a  factor  of  5  [29 J.  The 
adaption  of  seven  automatic  lines  for  the  production  of  bolts  and  of 
eight  lines  for  producing  s  has  freed  a  total  of  663  workers. 

Simultaneously,  the  automated  production  of  bolts  and  nuts  has 
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made  It  necessary  to  revise  the  existing  standards  for  these  products 
with  the  purpose  of  stimulating  the  adaption  of  the  most  effective 
production  methods  (cold  upsetting),  and  also  of  standards  for  the 
metals  with  the  purpose  of  improving  its  chemical  composition,  forbid¬ 
ding  the  issuance  of  material  with  a  thinned-out  end  (it  has  to  be  cut 
off  and  then  deburred),  etc.  This  attests  to  the  fact  that  also  in 
•  a  is  •-•v.  .,  the'  SSA  system  works  in  both  directions. 

jmatlng  the  production  of  standard  ball  bearings.  Integrated 
automation  of  the  production  of  standard  ball  bearings  of  the  N  preci¬ 
sion  class,  achieved  in  Moscow  at  the  1GPZ  (1st  State  Bearings  Plant) 
is  based  on  complete  automation  of  all  production  processes,  including 
assembly,  final  inspection,  preservation  and  packing  of  the  bearings. 

The  bearing  rings  are  produced  within  limits  of  established  tole¬ 
rances.  The  finished  rings,  which  have  passed  all  the  automated  machin¬ 
ing  and  heat  treatment  operations,  are  received  by  automatic  inspect¬ 
ion  devices,  each  of  which  is  an  object  of  automation  interesting  in 
the  technical  respect.  The  bearings  are  assembled  in  an  automatic  ins¬ 
tallation.  The  outer  and  inner  rings  supplied  to  this  installation  are 
automatically  measured.  Here,  is  determined  the  actual  distance  bet¬ 
ween  the  rolling  surfaces,  in  accordance  with  which  a  set  of  rolling 
contact  bodies  (balls)  is  selected,  i.e.  selective  assembly  by  ball 
dimensions  is  used  here. 


After  the  actual  distance  between  the  rolling  groove  surfaces  of 
the  given  pair  of  rings  delivered  for  assembly  has  been  determined, 
the  automatic  device  signals  the  hopper  device  and  balls  of  the  requir¬ 
ed  size  are  delivered  through  the  appropriate  trough  into  an  automatic 
assembly  installation,  consisting  of  an  automatic  device  for  delivering 
the  balls,  automatic  device  for  assembly  of  the  bearings,  automatic 


inspection  device  an.: 


measuring 


assembly 


sec- 
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onds.  The  automatic  installation  is  equipped  by  50  hopper  sections? 
the  capacity  of  each  is  1200- 1300  balls,  sorted  into  groups  by  their 
diameters  (within  the  limits  of  the  common  production  tolerance)  dif¬ 
fering  by  0.001  mm.  A  7  piece  group  of  balls  demanded  by  an  appropriate 
command  is  transported  into  the  automatic  assembly  device,  which  is 
also  supplied  by  a  set  of  rings  from  the  automatic  inspection  device. 

This  example  of  automating  the  production  of  ball  bearings  is 
characteristic  in  three  respects:  1)  it  proves  the  feasibility  and  ex¬ 
pedience  of  achieving  automatic  selective  assembly  of  mass  produced 
goods;  2)  automation  of  assembly  processes  makes  possible  individual 
measuring  of  the  assembled  components?  3)  the  use  of  selective  assembly 
substantially  increases  the  quality  of  the  finished  products. 

The  experience  acquired  in  the  operation  of  the  automatic  assem¬ 
bly  installations  shows  that  about  90$  of  the  standard  bearings  as¬ 
sembled  has  a  precision  higher  than  the  N  class  and  this  means  an  in¬ 
creased  service  life  and  feasibility  of  their  use  in  precision  subas¬ 
semblies. 

Automation  of  assembly  thus  not  only  solves  the  problem  of  sharp¬ 
ly  increasing  the  productivity  of  labor  and  relieving  workers  from  mo¬ 
notonous  tiresome  work,  but  simultaneously  also  of  substantially  in¬ 
creasing  the  quality  of  the  finished  products. 

This  example  shows  the  action  of  the  SSA  in  the  direction  from 
standardization  of  mass  produced  items  to  automation  of  their  produc¬ 
tion;  it  proves  the  feasibility  of  increasing  the  quality  of  the  bear¬ 
ings  by  adapting  selective  assembly.  A  change  should  be  introduced  in¬ 
to  the  existing  standard,  establishing  technical  requirements  to  roll¬ 
ing  contact  bearings,  providing  for  mandatory  subdivision  of  the  balls 
into  a  number  of  dimensional  groups  ana  for  achieving  selective  assem¬ 
bly  of  all  bearings,  regardless  of  the  assembly  method;  this  could 
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substantially  improve  tne  quality  of  these  products,  which  are  of  ma¬ 


jor  significance  to  machine  building  and  instrument  making.  However, 
this  has  not  been  done. 

When  using  the  SSA  system,  the  standards  and  normal  standards 
should  be  corrected  as  the  more  refine  production  processes  are  adap¬ 
ted,  so  as  to  stimulate  their  adaption  on  a  wider  scale. 

Automating  the  production  of  standard  threading  dies.  The  ,!Frezer” 
plant  produced  threading  dies  in  accordance  with  plant  drawings  for 
this  kind  of  tools.  No  special  requirements  were  put  to  their  produc¬ 
tion.  For  ex3T"  le,  the  stepped  holes  were  drilled  manually  on  vertical 
drilling  machines  using  a  jig  and  the  large  nomenclature  of  diameters 
D  locating  the  centers  of  the  chip  holes  (Fig.  8  and  Table  63)  did  not 
present  any  special  production  difficulties.  The  threading  dies  were 
also  sharped  manually  by  using  grinding  wheels  3  mm  and  more  in  diame¬ 
ter;  the  large  allowance  only  increased  the  machining  time. 

After  it  has  been  decided  to  machine  the  threading  dies  on  auto¬ 
matic  lines,  the  SKB-6  and  the  SKTBI  of  the  Moscow  Municipal  Sovna^khoz, 
which  plan  and  design  these  lines  have  raised  the  question  of  unifying 
the  threading  dies  and  of  introducing  additional  technical  require¬ 
ments.  They  have  unified  the  diameters  D  locating  the  centers  of  the 
chip  holes  for  a  group  of  threading  dic-s  with  threads  M7,  M8  ana  H$), 
machined  on  one  automatic,  line  and  for  the  group  of  M10  and  Mil  thread¬ 
ing  dies,  machined  on  a  second  line. 

The  distance  between  chip  holes  in  these  threading  dies  is  small; 
they  cannot  be  drilled  simultaneously  by  using  a  multispindle  drilling 
head  and,  for  this  reason,  these  holes  are  drilled  at  different  posi¬ 
tions  on  the  automatic  lines.  The  threading  die  being  machined  is  fast 
ened  in  a  mult lore  ration  fixture,  in  which  it  goes  through  all  the  ba¬ 
sic  machining  operations. 
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The  distance  between  chip  hole?  in  these 
threading  dies  is  small;  they  cannot  be  drilled 
simultaneously  by  using  a  multispindle  drilling 
head  and  for  this  reason  these  holes  are  drilled 
at  different  positions  on  the  automatic  lines.  The 
threading  die  being  machined  is  fastened  in  a  mul- 
tioperation  fixture,  in  which  it  goes  through  all  the  basic  machining 
operations. 

TABLE  63. 

Compiling  the  Threading  Die  Dimensions. 
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l)  Nominal  dimension;  2)  dimension  D  (without  to¬ 
lerance)  according  to  GOST  2173-51;  3)  dimension 
D  (without  tolerance)  according  to  the  drawings 
of  the  "Frezer"  plant  up  to  19ol;  4)  dimension  D 
+  0.05  mm  according  to  drawings  of  1961  for  auto¬ 
matic  lines. 

Had  the  dimension  D  not  been  unified  in  elaborating  the  automated 
process,  then  when  machining  threading  dies  M7,  M8  and  K9  or  threading 
dies  with  the  same  thread  size  but  with  different  pitches  (I*l8  x  1.0  and 
M8  x  1.25  or  M9  x  1.0  and  M9  x  I.25)  on  the  line  it  would  have  been  nec 
essary  to  reset  the  line  five  times,  while  now  only  two  resetlngs  are 
necessary;  in  addition,  the  setting  operators  work  has  become  easier. 
Automated  sharpening  was  found  to  be  entirely  unfeasible,  since  neither 
the  standard  nor  the  drawings  have  specified  tolerances  and  technical 


Fig.  8.  Thread¬ 
ing  die. 
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requirements.  It  was  : aund  necessary  to  introduce  a  tolerance  for  the 
diameter  of  chip  holes  (d  +  0.1  [sic]  mm)  and  for  their  locating  dia¬ 
meter  (D  +  0.05  mm),  which  has  resulted  In  changing  the  production 
process,  i.e.  in  introducing  the  counterboring  of  holes  after  drilling. 
In  addition,  it  became  necessary  to  make  the  tolerance  for  the  width 
of  any  two  fins  more  rigid  and  to  introduce  a  tolerance  for  the  dis¬ 
placement  of  the  chip  holes  from  the  groove  axis,  which  has  also  re¬ 
sulted  in  changing  the  production  process  (an  operation  was  introduced 
for  push  broaching  the  fins  by  a  special  cutting  tool). 

The  standard  should  give  the  dimensions  of  D _d  with  tolerances, 
since  in  the  subsequent  designing,  other  plants  will  produce  threading 
die  drawings  which  are  not  suitable  for  purposes  of  production  on  au¬ 
tomatic  lines. 

Automating  the  production  of  unified  automotive  engine  valves. 
Under  conditions  of  ordinary,  nonautomated  production  of  automotive 
vehicles'  and  tractors,  no  requirements  are  presented  to  unification  of 
the  dimensioning  anc  to  the  specification  of  Identical  tolerances  and 
requirements  to  the  surface  roughness  for  similar  components  (valves, 
pushrods,  bushings,  etc.).  This  Is  due  to  the  fact  that  each  of  these 
plants  produces  a  limited  number  of  brands  of  automotive  vehicles  or 
tractors,  their  output  is  relatively  not  too  great,  and  the  production 
process  and  the  equipment  stock  are  set  up  at  each  plant  individually, 
in  accordance  with  local  conditions.  When  the  automotive  vehicle  or 
tractor  components  are  mass  produced  at  specialised  plants  on  automa¬ 
tic  lines  (for  delivery  of  components  according  to  coordinated  plans 
and  In  the  form  of  spare  parts),  it  becomes  necessary  to  unify  the 
technical  requirements  cut  to  these  components,  sin  so  otherwise  auto¬ 
matic  production  will  become  difficult  and  economically  ineffective. 

As  an  example,  we  consider  below  the  unification  of  automotive 


engine  valves  which  are  produced  at  a  specialized  plant  using  typi¬ 
cal  automatic  lines. 

Engine  valves  of  the  ZIL  [Lenin  Plant]  and  GAZ  [State  Automobile 
Plant]  automobiles  differed  before  unification.  The  new  specialized 
plant  was  supposed  to  machine  the  valves  on  a  single  automatic  line 
with  minimal  resetting.  The  surface  finish  of  the  valve  disk  before 
unification  fluctuated  from  a  rough  surface- obtained  in  the  stamping 
process  to  ground  (7th  surface  finish  class)  or  even  polished,  and  the 
surface  finish  of  the  working  cone  and  stem  varied  between  the  7th  to 
the  9th  class.  The  dimensioning  methods  differed,  no  provision  was  made 
for  a  surface  on  the  reverse  face  of  the  disk  needed  for  supporting 
the  valve  for  machining  on  two- sided  face  grinding  high- productivity 
machine  tools,  etc.  All  this  has  resulted  in  different  production  pro¬ 
cesses  and  varying  composition  of  the  equipment  on  lines. 

The  decisive  factor  in  elaborating  automatic  lines  is  their  ty- 
plfication,  i.e.  the  feasibility  of,  for  example,  machining  all  auto¬ 
motive  engine  valves  on  a  single  line  and  also,  with  an  insignificant 
change  in  the  process  of  all  tractor  engine  valves  and,  with  addition 
of  specific  equipment,  of  all  heat  resistant  valves  with  sodium  cooling. 
This  statement  of  the  problem  makes  it  possible  to  evolve  new  special¬ 
ized  automatic  equipment,  which  in  the  case  of  series  production,  will 
be  reliable  in  operation  and  not  expensive  to  manufacture.  Typical  au¬ 
tomatic  lines  set  up  for  various  components  of  the  same  type  can  be  rar- 
pidly  evolved  from  this  equipment  and  typical  transfer  systems. 

The  above  work  was  performed  in  1961  by  SKB-6  of  the  Moscow  Muni¬ 
cipal  Sovnarkhoz,  which  is  occupying  itself  by  elaboration  of  automa¬ 
tic  lines  for  components  of  bodies  of  revolution,  together  with  the 
ZIL,  GAZ  and  the  State  Committee  for  Automation  and  Machine  Building. 

As  a  result  of  mutual  agreement,  technical  requirements  put  to  basic 


-  418  - 


V 


V 


parameters  and  characteristics  of  the  valves,  determining  a  single 


production  process  and  composition  of  equipment,  were  unified.  This 


ha-"  made  it  possible  to  elaborate  typical  high-* productivity  automatic 
lines  v/hich,  with  proper  resetting,  can  be  used  for  machining  intake 
valves  for  the  ZIL-130,  GAZ-21D  and  GAZ-13  engines,  or  of  discharge 
heat  resistant  valves  with  sodium  cooling  for  the  ZIL-130,  GAZ-130M 
and  other  engines. 

The  valve  stem  remained  nonunified.  The  valve  of  the  GAZ-130M  en¬ 
gine  has  a  special  groove  for  the  block  which  is  due  to  the  use  of 
these  valves  in  engines  of  the  old  design.  This  has  resulted  in  build¬ 
ing  into  the  typical  line  of  special  machine  tools,  serving  only  for 
machining  the  given  groove  in  the  stem  of  the  given  valve,  namely,  of 
rotary  vertical  six-spindle  automatic  lathes  for  cutting  the  groove 
and  of  centerless  automatic  grinding  machines  for  grinding  its  surface. 
When  the  valve  of  the  ZIL-130  engine  is  machined  on  this  line,  this 
equipment  must  be  disconnected  and  special  transfer  facilities  must  be 
created  for  transfering  the  valves  to  the  following  operations,  bypas¬ 
sing  the  groove  machining  operation.  Branch  normal  standards  for  valve 
types  are  needed. 

The  existing  standards  for  automotive  engine  valves  do  not  pro¬ 
vide  for  all  the  technical  requirements  necessary  for  producing  the 
valves  at  specialised  plants;  in  addition,  they  do  not  provide  for 
unification.  However,  it  is  precisely  unification  of  technical  require¬ 
ments  v/hich  is  a  decisive  factor.  For  example,  the  new  drawings  of  ZIL 
and  GAZ  valves,  proposed  by  3KB-6  retain  their  individual  dimensions, 
but  unify  the  following  technical  requirements  (Fig.  9)  *  roughness  of 
surfaces,  tolerances,  hardening  depth  and  the  hardness  of  the  stem  face, 
specifications  for  chrome  plating  the  roc,  a  flat  surface  of  2  mm  on 
the  Internal  face  of  the  disk,  etc.  It  is  expedient  to  standardise  t  ese 
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requirements  put  to  valves,  upon  considerations  of  regulating  the  fur¬ 


ther  design  of  new  engines,  since  in  any  individual  case,  unification 
of  technical  requirements  takes  up  a  long  period  of  time  and  the  ela¬ 
boration  of  automatic  lines  is  retarded. 


Fig.  9.  Valves  of  ZIL  and  GAZ  automotive 
engines,  a)  heat-resistant  valves  with 
sodium  cooling;  b)  standard  valves. 


2.  DEVELOPMENT  OF  PRODUCT  SPECIALIZATION  AND  THE  APPEARANCE  OF  A  NEW 
VARIETY,  i.  e.  ASSEMBLY  SPECIALIZATION  IN  MACHINE  BUILDING 

The  contemporary  Soviet  machine  building  is  subdivided  approxi¬ 
mately  into  60  branches  and  is  characterized  by  the  production  of  tens 
of  thousands  of  different  products.  Each  machine  building  branch  en¬ 
compasses  a  large  number  of  plants,  whose  product  specialization  Is 
complex  and  multifaceted.  Their  intrabranch  and  Interbranch  coordina¬ 
tion  relationships  are  varied  and  not  always  developed  In  a  rational 
manner. 

3 

The  existing  specialization  of  machine  building  branches  has 

evolved  historically.  Many  of  the  plants  produce  goods  for  Intrabranch 

e 
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and  interbranch  utilization,  i.e.  assemblies,  subassemblies  and  com¬ 
ponents  of  machines,  various  blanks,  tools  and  production  tooling 


equipment.  Despite  all  this,  the  growth  in  the  production  volume  of 
the  branches  of  the  national  economy  being  served  and  the  increase  in 
the  output  of  the  corresponding  machines  and  equipment  is  not  in  di¬ 
rect  proportion.  In  some  cases,  priority  is  given  to  the  output  of 
such  machines  and  products  which  reflect  technological  advances  in  the 
industry,  for  example,  adaption  of  mechanization  and  automation  and, 
in  other  cases,  the  lead  is  taken  by  those  machines  and  equipment 
which,  for  a  comparatively  constant  level  of  technology  and  production 
organization,  ensure  a  considerable  increase  in  the  productivity  of  la¬ 
bor. 


An  opinion  exists  to  the  effect  that  the  automation  of  production 
basically  consists  in  the  use  of  instruments,  which  follow  the  pro¬ 
gress  of  the  production  process  and  which  influence  the  machine  con¬ 
trols,  in  a  manner  such  as  to  make  the  participation  of  an  operator  un¬ 
necessary.  This  idea  about  the  tasks  and  facilities  of  automation  is 
onesided.  The  problems  of  automation  are  extensive  and  their  solution 
requires  the  participation  of  a  large  variety  of  facilities,  with  dif¬ 
ferent  operational  principles,  frequently,  achieving  automation  requires 
the  use  of  more  advanced  production  processes  or  different  designs  of 
equipment,  satisfying  the  pertinent  problem  of  integrated  automation. 

For  example,  transition  from  a  discrete  production  process  to  a  conti¬ 
nuous  one,  the  use  of  flow  lines  and  concentration  of  operation  at  a 
single  installation  are  major  means  of  automation,  which  make  it  pos¬ 
sible  to  achieve  in  a  considerably  simpler  and  effective  manner. 

In  standardizing  machines  and  equipment,  we  must  keep  In  mind  the 
fact  that  brisk  advances  in  increasing  productivity  of  labor  can  be 
achieved  only  by  substantially  changing  the  production  process.  And 
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this  ilvolves  continuous  increases  in  the  number  of  models  and  stand¬ 
ard  sizes  of  various  machines  and  equipment  delivered  by  machine  build¬ 
ing  plants  to  all  branches  of  the  national  economy,  for  the  purpose  of 
most  complete  development  of  productive  forces. 

Hov„f  can  this  problem  be  related  to  the  tasks  of  standardization. 

Two  points  of  view  prevail.  According  to  one  of  them,  standardization 
is  called  upon  to  comprehensively  limit  the  type  range  of  the  machines 
and  equipment  produced,  in  order  to  ensure  better  conditions  for  pro¬ 
duct  specialization  by  machine  building  plants.  According  to  the  seo- 
ond  point  of  view,  standardization  should  find  such  practical  solutions 
which  would  simultaneously  satisfy  two  conditions,  namely: .1)  best 
specialization  of  plants  and  2)  such  a  development  of  machine  building, 
in  which  all  branches  of  the  national  economy  would  be  provided  with 
all  the  necessary  high- productivity  equipment  for  complete  mechaniza¬ 
tion  and  integrated  automation  of  production. 

Goals  put  forward  by  the  new  Program  of  the  CPSU  attest  to  the 

2 

fact  that  the  first  point  of  view  is  outmoded,  not  corresponding  to  the 
contemporary  problems  of  technological  development.  Standardization 
should  be  directed  in  such  a  manner  that  it  could  become  an  active 

* 

means  in  the  fight  for  unconditional  fulfillment  of  the  program  for 
creating  the  material  and  technical  base  of  Communism  in  the  shortest 

> 

time. 

The  necessity  of  all  inclusive  limiting  of  the  type  range  of  ma-  f 

chines  and  equipment  being  produced  is  usually  justified  by  the  consi-  i 

2 

deration  that  product  specialization  is  effective  only  in  those  cases 
when  the  production  at  each  plant  is  limited  to  only  one  standard  size 
of  a  product.  Bit  this  is  not  only  Impossible  in  all  cases,  but  is  alsor 
unnecessary.  Is  it  advantageous  to  limit,  for  example,  the  Bnitrovsk 
Machine  Tool  Building  plant  to  the  manufacture  of  only  one  modification! 


of  mlllirg  machines?  Conversely,  it  is  more  desirable  to  develop  the 
production  by  this  plant  of  the  entire  design  unified  series  of  mil¬ 
ling  machines,  constructed  on  the  basic  model,  which  is  the  actual 
case.  In  addition,  specializing  each  plant  for  the  production  of  only 
one  standard  size  of  a  product  would  have  required  a  tremendous  number 
of  plants  and,  even  given  all  conditions,  would  not  solve  the  main 
problem,  i.e.  of  increasing  the  scales  of  production  of  all  components. 
This  Increasing  of  the  production  scale  should  be  primarily  achieved 
by  elaborating  design  unified  series  of  machines,  l.e.  of  equivalent 
second  order  standards. 

Limiting  the  objects  produced  by  each  plant  to  a  single  standard 
size  does  not  solve  the  problem  of  increasing  the  scale  of  production 
of  components,  because  the  contemporary  high- productivity  production 
processes  require  a  very  large  output  In  order  to  fully  utilize  the  ca¬ 
pacity  of  automatic  or  flow  line  equipment  and,  in  the  majority  of  ca¬ 
ses,  this  cannot  be  achieved  at  product  specialized  plants.  As  a  re¬ 
sult,  it  is  necessary  to  organize,  where  this  is  possible,  group  ma¬ 
chining  and  to  resort  to  series  production  in  the  remaining  cases. 

The  adaption  of  design  unified  series  substantially  increases  the 
production  scale  of  unified  components  with  all  the  production  engineer¬ 
ing  advantages  which  follow  from  thos.  The  output  of  many  modifications 
of  special  purpose  machines  and  equipment  is  ensured  simultaneously. 

Elaboration  of  design  unified  machine  and  equipment  series,  as 
was  shown  above,  is  at  the  present  time  one  of  the  major  tasks  of  ma¬ 
chine  building  standardization.  The  common  assemblies,  subassemblies 
and  components  used  in  these  series  are  the  most  desirable  objects  for 
general  machine  building  and  branch  normalization. 

The  problem  of  the  most  complete  saturation  of  the  national  econo¬ 
my  by  high- productivity  specialized  machines  and  equipment, 
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which  was 


formulated  above,  can  thus  be  successfully  solved  by  standardization 
methods  and  by  creating  a  system  of  assembly-producing  plants  which 
would  supply  their  products  to  product  specialized  plants.  The  more 
completely  will  the  assembly  specialization  be  developed  in  machine 
building,  the  more  effective  will  be  the  work  of  the  entire  machine 
bui  lding  industry  as  a  whole.  This  is  the  reason  why  it  is  Important 
to  pay  serious  attention  to  the  new  variety  of  specialization,  i. e.  as¬ 
sembly  specialization. 

We  shall  present  several  examples  of  production  specialization 
being  achieved  in  machine  building,  so  as  to  show  the  role  of  assembly 
specialization. 

Individual  designing  of  tractors  has  resulted  in  weakly  developed 
assembly  and  product  specialization.  During  1959“  1965*  the  output  of 
tractors  will  increase  by  a  factor  of  2. Solving  this  problem  assists 
in  specialization  which  can  be  achieved  by  creating  a  number  of  plants, 
serving  for  producing  engines  and  other  assemblies  and  mass  produced 
tractor  components,  which  is  characterized  by  Table  64  [30]. 


TABLE  64. 

Indicators  of  Specialization  in  Tractor 
Building 


Arpnitu.  pM  m  xwm  J 
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AMuraicnii  «  ctiopc . 4-  -  • 

Boaihmc  n  socwmc  mcxu  .  .  .  .  .  . 

Totumutuc  m  uacwoue  -  -  6*  *  * 

BoamiMe  paaiaiopu . *7*  •  * 

lIopaiuM . . 

muiiNApc* . -Q  .  • 

12  *  • 

•  6—8  lu 

»  S— 12  V 
»  12— IS  » 

•  8-12  » 

»  10-12  » 

•  10-20  » 

»  20-30  » 

•  20-50  » 

38 

42—48 

35 

40 

30 

42 

35 

27 

1)  Assemblies,  subassemblies  and  components; 

2)  increasing  the  output;  3)  lowering  the  labor 
input  in  4)  assembled  engines;  5)  water  and 
oil  pumps;  6)  fuel  and  oil  filters;  7)  water-¬ 
cooled  radiators;  8)  pistons;  9)  cylinder 
sleeves;  10)  valves;  11)  inserts;  12)  by  a  fac¬ 
tor  of. 
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The  removal  frem  the  operating  tractor  plants  and  assigning  to 
specialized  enterprises  the  production  of  a  number  of  assemblies,  sub- 
assemblies  and  components  v:ill  make  it  possible  to  sharply  curtain 
the  nomenclature  of  components  produced  by  strictly  tractor  [building] 
plants,  which  will  make  it  possible  to  increase  the  output  of  tractors 
by  a  factor  of  2.3-3 >  using  the  existing  production  areas.  This  will 
also  be  aided  by  limiting  the  type  range  of  tractors  being  produced 
at  each  plant  to  several  necessary  modifications.  In  addition,  it  is 
planned  to  build  three  new  tractor  assembly ing  plants,  which  will  as¬ 
semble  tractors  produced  in  small  series:  cotton,  beet,  orcharg-and- 
garden,  etc.  These  plants  will  receive  unified  subassemblies  and  com¬ 
ponents. 

The  integrated  type  range  of  tractors,  elaborated  by  the  NATI,  is 
characterized  by  the  extensively  achieved  unification  of  assemblies, 
subassemblies  and  components,  increasing  the  ratings  of  the  tractors 
and  lowering  their  metal  consumption  from  70-100  to  50-60  kg/lIP.  As  a 
result  of  adapting  the  aforementioned  dimensional  series  of  tractors 
and  achieving  on  its  basis  of  production  specialization,  the  output  of 
goods  increases  more  than  3-fold,  the  productivity  of  labor  Is  increas¬ 
ed  by  a  factor  of  4-4. 5,  the  labor  costs  will  be  lowered  by  a  factor 
of  2.5-3  and  the  net  cost  by  approximately  40-45^.  The  initial  capital 
expenditures  will  pay  fer  themselves  in  2-2.5  years  [30]. 

The  high  economic,  indicators  of  the  specialization  in  producing 
tractors,  their  assemblies,  subassemblies  and  components  Involve  the 
elaboration  and  adaption  of  a  single  dimensional  series  of  tractors 
and  achieving  coordination  of  design  and  planning  work. 

In  order  to  ensure  the  proposed  output  of  tractors,  i'  is  neces¬ 
sary  to  create  17  assembly- producing  plants  for  the  manufacture  of: 
engines;  hydraulic  distributors,  hydraulic  cylinders,  compressors,  jacks 
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soil  detainers;  wheels,  radiators,  starting  motors,  fuel  apparatus, 
water  pumps  with  ventilators,  oil  pumps,  gear  pumps,  fuel  filters,  air 
purifiers,  turbocompressors.  In  addition,  it  is  necessary  to;  build  or 
reorganize  seven  product  specialized  planes  for  mass  producing  tractor 
engine  components:  cylinder  sleeves,  pistons,  piston  rings,  piston 
pins,  valves,  pushrods  and  liners.  Interbranch  coordination  should  ex¬ 
tend  to  industrial  rubber  goods,  castings,  forgings,  fastening  compo¬ 
nents,  standard  tools,  gasket springs  and  electrical  equipment  [30]. 

The  above  shows  that  assembly  specialized  plants  are  organized  as 
branch  plants,  but  this  is  only  the  beginning.  Actually,  they  will  be¬ 
gin  to  serve  several  machine  building  branches,  supplying  Interchan¬ 
geable  assemblies  to  product  specialized  plants,  producing  self-propel¬ 
led  agricultural  machines,  peat  equipment,  construction  and  other  spe¬ 
cialized  purpose  machines. 

The  wider  the  achieved  normalization,  the  faster  and  -io’*e  exten¬ 
sively  will  the  relationships  between  assembly- producing  plants  deve¬ 
lop. 

Assembly  specialization  in  the  automobile  Industry  develops  In  an 
analogous  manner.  In  the  Initial  period,  the  assembly  specialized  plants 
are  branches  of  the  basic  plants,  but  the  assembly  specialization  pro¬ 
cess  will  inevitably  result  in  more  extensive  coordination  relation¬ 
ships.  And  this  will  also  influence  the  development  of  the  type  range 
of  special  purpose  automotive  vehicles. 

Small  series  production  is  characteristic  for  special  machine  tool 
building.  Here,  the  delivery  time  for  automated  equipment  and  Its  cost 
are  very  high.  The  creation  of  an  average  special  machine  tool  requires 
2-3  years  and  a  heavy  machine  takes  4  years.  They  cost  10-15  times 
more  than  a  general  purpose  machine  tool. 

Small  series  machine  building  with  its  characteristic  extensive 
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nomenclature  and  frequent  change  of  objects  of  production  must  still 
resort  to  the  use  of  general  purpose  equipment.  Under  these  conditions, 
a  large  economic  effect  is  given  by  specialized  knockup- knock-down  ma¬ 
chine  tools,  assembled  from  normalized  subassemblies.  When  tooling  up 
for  the  output  of  new  products,  this  equipment  can  be  partially  or  com¬ 
pletely  disassembled  ana  its  subassemblies  can  be  used  for  assemblying 
other  specialized  equipment. 

It  has  become  necessary  to  make  a  new  approach  to  the  aggregation 
of  designs  of  metal-cutting  machines,  welding,  riveting,  blank  stamp¬ 
ing,  casting  and  other  equipment.  Extensive  standardization  of  assem¬ 
blies  and  normalization  of  subassemblies  and  components  of  plant  equip¬ 
ment  is  necessary.  Certain  branches  of  the  domestic  small  series  ma¬ 
chine  buildings  have  successfully  solved  this  problem.  Specialized 
machine  tools  and  automatic  lines  of  convertible  design,  assembled  from 
normalized  beds,  cables,  brackets,  ruwer  heads,  control  assemblies  and 
automation  facilities  have  been  created. 

Normalization  must  embrace  up  to  80-9052  of  the  total  number  of 
assemblies  and  subassemblies  being  used,  including  programmed  control 
units.  Specialized  adjustable  equipment  can  be  efficiently  provided 
Kith  work,  even  when  different  machines  are  being  produced  in  moderate 
numbers.  The  feasibility  appears  of  concentrating  the  production  of 
standard  assemblies  and  normalized  subassemblies  of  equipment  at  spe¬ 
cialized  plants.  Medium  size  and  large  machine  building  plants  are 
provided  with  an  opportunity  to  design  by  themselves  and  rapidly  as¬ 
semble  for  their  own  purposes,  automatic  machine  tools  and  lines  from 
a  line  of  ready-made  assemblies  and  subassemblies.  The  time  needed  for 
tooling  up  fer  production  is  cut  by  a  factor  of  o-]0  [31]. 

It  is  required  to  briefly  characterize  the  ways  fer  developing 
specialization  in  other  machine  building  branches,  in  order  to  better 
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clarify  the  role  of  standardization  in  all  its  manifestations  in  the 
task  of  developing  specialization  and  automation  of  production.  For 
example,  the  peat  machine  building  has  its  peculiarities.  At  the  pre¬ 
sent  time,  the  plants  of  this  branch  produce  about  100  standard  sizes 
of  equipment  for  the  mechanization  of  extraction,  drying,  loading  and 
carting  away  of  p-'*' ♦ ■  and  also  of  machines  for  preparation  and  exploi¬ 
tation  of  peat  iields.  In  particular,  large  machines  were  elaborated 
for  completely  mechanizing  the  extraction  of  shredea  and  block  peat, 
for  which  a  large  number  of  tractor  and  automotive  assemblies,  sub- 
assemblies  and  components  is  used. 

This  shows  that  the  assembly  producing  plants  created  for  serving 
the  basic  plants  of  the  tractor  and  automotive  industry  should  defini¬ 
tely  also  supply  their  products  to  peat  machine  building  plants,  road 
construction  equipment  plants  and  other  machine  building  branches. 

Thus,  a  large,  new  machine  building  branch  with  extensive  relationships 
is  being  organized. 

Plants  c  e  specialized,  net  only  in  the  branch  but  also  In  the 
territorial  respect,  which  is  illustrated  graphically  by  the  practice 
of  th:  TJnion  Republics.  For  example,  machine  building  has  now  become 
a  leading  branch  in  the  economy  of  the  Uzbek  SSR.  More  than  50  plants 
produce  agricultural  machines,  production  equipment,  road  construction 
machines,  electrical  equipment,  etc.  However,  the  output  of  these 
plants  cannot  satisfy  the  need  in  equipment  reeded  for  the  Integrated 
development  of  this  republic  and  of  other  cotta  growing  regions  of 
the  Soviet  Un^on.  As  a  result,  a  large  number  of  excavators,  transfor¬ 
mers,  equipment  for  the  food  and  other  branches  of  industry  are  being 
brought  in  into  Uzbekistan.  Specialization  and  locating  of  machine 
building  plants  in  each  Central  Asia  republic  are  now  achieved,  accord¬ 
ing  to  a  single  plan  for  the  entire  Central  Asia  economic  and  geogra- 
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phic  region  [32]. 

Each  machine  building  branch  serving  the  economy  of  Central  Asia 
republics  is  expanded  by  taking  into  account  the  evolved  specializa¬ 
tion  of  the  existing  plants.  Here,  the  machine  building  plants  with 
all-union  specialization  are  developed  in  a  manner  such  that  will  ena¬ 
ble  them  to  completely  satisfy  all  the  needs  of  the  Central  Asia  re¬ 
publics.  Under  these  conditions,  the  remaining  important  problem  is 
concentrating  the  production  of  similar  items  and  eliminating  dupli¬ 
cation  in  the  production  o:  machine  components  ar.J  of  articles  used 
in  large  quantities.  Refinement  of  the  specialization  of  plants  invol¬ 
ves  their  reorganization  and  expansion.  For  example,  the  Tashkent 
tractor  assemblying  plant  specializes  in  the  production  of  self-pro¬ 
pelled  chassis  for  a  system  of  [tractor]  mounted  agricultural  machines. 

This  plant  will  receive  the  unified  tractor  assemblies  from  cor¬ 
responding  specialized  assembly- producing  plants,  which  were  mention¬ 
ed  before.  Production  of  rice  sowing  machines,  large  exc  .ators,  irri¬ 
gation  equipment,  etc.,  will  be  organized  at  other  plants  [32]. 

The  results  of  specialization  can  be  defined  by  a  system  of  in¬ 
dicators  or  measuring  scales.  They  can  be  used  for  estimating  the 
planned  and  achieved  state  of  specialization  at  individual  plants  and 
also  to  ’  ater...ine  the  volume  of  its  further  development.  The  level 
of  specialized  production  can  be  expressed  by  a  numerical  index  small¬ 
er  than  or  equal  to  un?  j.  This  index  is  a  sum  of  several  components. 
Each  of  them  is  defined  as  a  function  of  previously  chosen  indicators, 
character.-  oing  the  nomenclature  of  products  being  manufactured,  the  le¬ 
vel  of  the  production  engineering,  the  state  of  the  organization  of 
production,  etc.  General  indicators  are:  l)  the  specific  weight  of  the 
profiled  products,  characterizing  the  ratio  of  the  cost  of  the  products 
conforming  with  the  plan  according  to  which  the  given  plant  was  orga- 


nized  to  the  total  gross  output;  2)  tr.e  number  of  product  groups  of 
the  same  type. 

Characteristic  indicators  for  the  product  and  assembly  specialized 

production  units  will  be:  the  specific  weight  of  all  manual  operations 

and  the  specific  weight  of  coordinated  deliveries  which  determine  the 

♦ 

ratio  of  the  volume  of  all  externally  supplied  goods  to  the  entire 
gross  output;  for  component  specialized  plants,  these  will  be:  the  spe¬ 
cific  weight  of  specialized  equipment,  including  special  and  gang  ma¬ 
chine  tools,  automatic  and  semiautomatic  machine  tools,  for  production 
units  specialized  with  respect  to  the  production  process,  these  indi¬ 
cators  will  be:  the  specific  weight  of  manual  operations  and  the  spe¬ 
cific  weight  of  series  production,  characterizing  the  ratio  of  the 
labor  input  going  into  the  output  of  goods  produced  in  large  series 
and  on  a  mass  scale,  to  the  total  gross  output. 

Indicators  characteristic  of  individual  machine  building  branches 
are:  l)  the  specific  weight  of  all  manual  operations;  2)  the  specific 
weight  of  production  concentration,  determining  the  ra::lo  of  the  volume 
of  products  produced  by  the  plants  of  the  given  branch  to  the  total 
volume  of  this  kind  of  products  produced  in  the  given  economic  region; 
3)  the  specific  weight  of  centralized  production,  which  is  a  ratio  of 
the  cost  of  articles  produced  by  the  plants  of  the  branch  for  centrali¬ 
zed  deliveries  to  the  total  gross  output  of  the  given  branch. 

Achievement  of  specialization  is  in  the  final  count  directed  to¬ 
ward  increasing  the  volume  of  production  by  improving  the  productivity 
of  labor.  Each  of  the  original  indicators  which  make  up  the  integrated 
concept  of  specialization  level  influences  the  productivity  of  labor. 
But  the  degree  of  this  influence  differs.  For  example,  curtailing  the 
nomenclature  of  articles  of  the  same  production  engineering  types  being 
produced,  can  Increase  the  productivity  of  labor  by  25-50^  and  that 
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achieved  by  automating  the  production  can  be  as  high  as  300-400^  and 

more  [333. 


3«  THE  HOLE  OF  STANDARDIZATION  IN  0 v x vnAA  xnu  a  1  *ii  1  a  ttvIUCi  XOli 

The  adaption  of  automation  in  the  field  of  production  management 
at  plants,  is  characterized  by  the  fact  that  it  necessitates  large- 
scale  standardization  of  the  designation  systems  and  normalization  of 
conversion  codes,  without  which  it  is  impossible  to  adapt  modem  com¬ 
puter  equipment.  It  is  also  necessary  to  develop  standardization  of 
the  basic  parameters  of  analog  computers  and  other  equipment  used  for 
mechanizing  and  automating  managerial  work  and  also  normalization  of 
assemblies,  subassemblies  and  components  of  these  machines  and  equip¬ 
ment.  With  /. t  standardization  and  normalization,  it  is  Impossible  to 
organize  large  series  production  of  equipment  on  the  basis  of  extensive 


coordination. 


The  extent  to  which  this  equipment  is  varied  was  shown  by  the  sub¬ 
ject  field  expos it ion*  of  modem  technological  facilities  for  organiz¬ 
ing  and  mechanizing  of  mental  work.  The  exhibits  Included  series  pro¬ 
duced  articles,  numerous  experimental  specimens  and  models  of  new  ty¬ 
pes  of  equipment,  from  office  furniture  to  domestically  produced  elec¬ 
tronic  computers.  Predominant  attention  was  paid  to  the  exhibit  of  an 
integrated  group  of  mechanization  and  automation  facilities  for  opera¬ 
tional  production  management. 

Mechanization  and  automation  of  managerial  work  on  the  basis  of 
adaption  of  modern  computer  equipment  requires  perforating  a  number  of 
complex  and  labor  consuming  operations  for  the  elaboration  of  otandards 
and  normal  standards  with  ciphered  cod^s  of  numerous  reference  and 
grouping  features  and  also  modifying  the  existing  form  of  documentation 
and  their  standardization. 


Adaption  of  modern  computer  equipment  by  machine  building  plan* 
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design  and  research  organizations  is  made  difficult  by  the  absence 
of  uniform  all-union  systems  of  numerical  designations.  The  coding 
adapted,  for  example,  by  the  MKalibrn  plant  for  tools  and  instrument 
is  not  mandatory  for  the  ordering  plants.  This  makes  it  necessary  to 
encode  and  decode  the  entire  Incoming  and  outgoing  documentation  at 
the  plant,  which  lov/ers  the  effectiveness  of  the  utilization  of  com¬ 
puters.  The  same  situation  has  been  created  in  the  case  of  designations 
of  components  and  subassemblies  by  noimal  standards  of  branch  institu¬ 
tes  which  include  12-15  sings,  among  which  are  Roman  numerals  and  let¬ 
ter  symbols. 

It  is  necessary  to  standardize  uniform  numerical  code  systems, 
obligatory  for  all  enterprises,  production  planning,  design  and  other 
organizations.  They  should  include  codes  of  component,  subassembly  and 
product  drawings,  classifications  and  designations  of  equipment,  codes 
of  the  worker* s  professions  and  designations  of  brands  and  profiles  of 
all  kinds  of  materials. 

The  "Kalibr"  plant  has  Issued  a  plant  normal  standard  for  repla¬ 
cing  written  requisition  slips  by  numerical  designations.  This  has  re¬ 
quired  thorough  preparation  of  primary  technical  documentation  for  re¬ 
cording  on  punch  cards  of  all  the  original  data,  including  labor  ex¬ 
penses,  calculations  of  the  work  time  put  in,  work  assignment  to  equip¬ 
ment,  the  number  of  components  needed  per  program,  etc.  As  this  Infor¬ 
mation  is  accumulated,  sets  of  punch  cards  are  formed  which  are  used 
periodically  in  calculations.  Systematization  of  requests  for  tools 
issued  at  the  plant  by  their  kinds  anc  standard  sizes  (more  than 
100,000  Items)  requires  labor  consuming  computational  work.  Mhen  done 
manually,  this  would  have  required  the  performance  of  over  1  million 
technical  accounting  operations. 

A  great  effect  can  be  obtained  by  the  use  of  computer  equipment 
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for  engineering  calJuV  Ions.  For  example,  one  of  USA  plants  uses  an 
analog  computer  for  elaborating  within  3-6  minutes  of  transformer  de¬ 
signs,  including  the  issuance  of  all  data  including  the  amount  of  ma¬ 
terials  needed  and  also  data  about  cooling,  housing  configuration, 
etc.,  according  to  a  specified  standardised  system. 

4.  POSSIBLE  VERSIONS  OF  ACHIEVING  COMPONENT  SPECIALIZATION  AND  THE 
ROLE  OF  NORMALIZATION 

Component  specialization  is  very  extensively  used  in  the  world 
practice  because  it  makes  it  possible  to  concentrate  the  production 
of  components  of  the  same  type  in  large  numbers  and,  due  to  this,  to 
achieve  integrated  mechanization  and  automation  of  production  proces- 
es.  Most  desirable  is  such  component  specialization  v.hich  makes  it 
possible  to  create  an  automatic  plant  producing  components  of  the  same 
type,  for  example,  valves,  pushrods,  inserts,  piston  rings,  etc.,  but 
this  is  not  always  possible. 

The  effectiveness  of  component  specialization  is  determined  by 
Increasing  the  productivity  of  labor  and  lowering  the  net  cost  of  pro¬ 
ducts,  Of  tremendous  significance,  is  saving  of  metal  and  this"" problem 
should  be  discussed  first. 


The  cost  of  raw  and  processed  materials  by  the  entire  machine 
building  industry  comprises  2/3  of  the  total  production  costs.  The  spe¬ 
cific  .  'weight  of  metal  costs  is  highest  in  the  tractor,  agricultural  and 
transportation  machine  building.  These  are  the  high  metal  consuming 
machine  building  branches.  In  the  machine  tool  building  and  instrument 
industry  and  also  in  heavy  machine  building,  this  indicator  is  consi¬ 
derably  lower,  since  here  the  products  are  manufactured  In  smaller  se¬ 
ries  ani  the  specific  weight  of  labor  costs  is  higher  -  these  are  high 
labor  Input  machine  building  branches. 

Lowering  the  metal  consumption  by  l£  In  the  entire  machine  build- 


ing  industry  lowers  the  net  cost  of  products  by  0.3 -0.4#.  On  a  coun¬ 
try-wide  scale,  this  results  in  tremendous  savings.  Efficient  utiliza¬ 
tion  of  metal  promotes  Increasing  the  production  capabilities  of  ma¬ 
chine  building  plants.  Comparison  of  the  absolute  and  relative  weights 
of  machines  and  subassemblies  of  the  same  type  manufactured  at  diffe¬ 
rent  plants  shows  that  they  frequently  differ  by  10-20#  and  more.  The 
coefficient  of  serviceable  output  in  automobile  manufacture  is  0.53- 
0.7#  in  metal  cutting  machine  manufacture  it  is  0.4-0. 5  and  in  the  pro¬ 
duction  of  chemical  apparatus  it  is  0.67-0.68.  This  shows  that  30-40# 
and  sometimes  even  50#  of  metal  is  wasted  in  chips. 

By  concentrating  and  automating  production  at  specialized  plants, 
it  becomes  possible  to  use  the  most  convenient  methods  for  obtaining 
blanks,  with  shapes  and  dimensions  maximally  close  to  the  shape  of  fi¬ 
nished  components.  But  this  requires  performing  thorough  standardiza¬ 
tion  with  the  purpose  of  establishing  rational  series  of  components. 

The  advantages  of  this  can  be  shown  through  an  example  of  fastening 
components. 

The  production  of  fastening  components  in  the  USSR  in  1958  has 
comprised,  according  to  [34],  538,000  tons,  with  the  specialized  plants 
producing  44#  of  large  2'  34#  of  the  small  components.  In  the  USA, 

85#  of  fastening  components  were  produced  at  specialized  plants  in 
1957.  At  the  present  time,  2350  USSR  enterprises  are  engaged  in  the 
production  of  fastening  components,  but  only  several  tens  of  them  are 
specialized.  The  majority  of  the  remaining  enterprises  are  character¬ 
ized  by  their  outdated  technology,  insufficient  use  of  cold  upsetting. 
The  annual  output  of  one  enterprise  varies  between  1000  and  32,000  tons 
and  the  net  cost  of  1  ton  of  components  with  a  diameter  over  6  mm  fluc¬ 
tuates  correspondingly  from  3000  to  280  rubles  [34].  The  net  cost  of 
components  with  diameters  less  that  6  mm  is  in  individual  cases  as  high 
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as  12,000  rubles.  The  metal  consumption  per  1  ton  of  finished  compo¬ 
nents  goes  as  high  as  3  tons;  only  20  to  40 $  of  the  equipment  capacity 
Is  utilized.  As  a  result,  the  total  losses  to  the  national  economy, 
according  to  [34],  have  comprised  several  hundred  millions  of  rubles 
in  1958. 

It  is  planned  to  bring  up  to  108.5  tons  per  year  the  aberage  out¬ 
put  per  one  worker  at  the  new  specialized  plants  and  the  production 

P 

output  per  1  meter  of  area  called  for  is  4.27  tons  per  year.  The  me¬ 
tal  consumption  will  be  be  cut  to  1.1  tons  per  1  ton  of  products.  But 
this  has  required  a  revision,  in  1962,  of  the  existing  standards  for 
fastening  components. 

The  future  need  for  fastening  components  in  the  Soviet  Union  has 
been  calculated  in  Reference  [34]  by  analogy  with  their  production  in 
the  USA,  taking  into  account  the  indicators  of  output  per  inhabitant 
of  the-  specific  metal  consumption,  of  the  average  annual  rates  of  pro¬ 
duction  expansion  and  of  Increasing  the  quality  of  fastening  components 
by  the  use  of  stronger  materials.  The  expected  lowering  of  the  weight 
of  fastening  components  in  1960-1975  can,  on  the  average,  comprise 
about  20$.  Taking  these  considerations  Into  account,  the  needs  of  the 
machine  building  Industry  of  the  USSR  for  1975  are  estimated,  according 
to  [34],  as  1,650,000  tons. 

The  geographic  distribution  of  production  units  depends  on  the 
cost  of  transporting  the  components  to  the  points  of  consumption.  The 
maximum  possible  increase  in  the  distance  increases  the  net  cost  of 
transportation  by  78  rubles  per  ton.  The  saving,  given  by  specializa¬ 
tion  even  in  this  most  unfavorable  case,  will  comprise  347  rubles  per 
each  ton  of  fastening  components. 

Achievement  of  the  technological  progress  and  production  special¬ 
ization  plan  for  the  production  of  fastening  components  in  the  USSR 
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during  1959-1965  will  result  in  a  more  than  two- fold  increase  in  the 
output  of  fastening  components.  The  production  of  these  products  at 
specialized  plants  will  increase  to  78.3^.  The  contemplated  specializa¬ 
tion  plan  will  require  over  70  millions  of  rubles  of  capital  expendi¬ 
tures  during  1960-1965  [343. 

The  expediency  of  achieving  at  a  large  scale  specialization  and 
automation  of  the  production  of  standardized  and  normalized  tools  and 
other  production  tooling  equipment  can  be  characterized  by  the  follow¬ 
ing  basic  indicator.  The  existing  costs  of  tools  and  other  tooling 
equipment  in  the  machine  building  industry  comprise  6- of  tne  total 
shop  expenditures.  The  total  outlays  for  production  tooling  equipment 
in  1958  has  reached  1130  million  rubles  and  the  expenditures  at  the 
present  time  are  even  higher. 

Since  the  fabrication  quality  and  technical  perfection  of  produc¬ 
tion  tooling  equipment  determine  the  level  of  the  production  culture 
In  machine  building  and  directly  Influence  the  productivity  of  labor 
of  a  multimillion  army  of  machine  building  workers,  standardization  and 
normalization  of  production  tooling  equipment  Is  of  tremendous  import¬ 
ance  to  the.  national  economy. 

As  a  result  of  extensive  normalization  of  production  tooling, 
the  designing  expenses  are  decreased  by  2f>-30/®»  the  cycle  of  tooling 
up  for  new  production  at  machine  building  plants  Is  cut  by  a  factor 
of  2-3  and  when  production  Is  centralized.  It  lowers  its  net  cost  by 
not  less  than  a  factor  of  2. 

Great  promises  for  specialization  and  automation  of  production 
exist  also  in  the  radio  equipment  industry,  which  unites  over  40  dif¬ 
ferent  kinds  of  production.  The  extensiveness  of  their  nomenclature 
Is  characterized  by  over  6000  designations  of  products;  here,  the  ma¬ 
jority  of  enterprises  combine  series  production  with  *  -'ll  series  pro- 
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and  rapid  growth  of  the  nomenclature  of  pro¬ 


duction.  The  continuous 
ducts  is  considerably  ahead  of  the  number  of  plants,  v;hich  additional¬ 
ly  increases  the  extent  of  the  nomenclature. 

The  state  of  specialization  and  the  development  of  automation  of 
production  depend  entirely  on  achieving  unification  and  normalization 
work.  This  work  has  created  the  prerequisite  conditions  for  the  first 
automatic  lines  producing  electrical  vacuum  devices,  electrolitic  con¬ 
densers  and  other  radio  components  and  also  for  automation  of  indivi¬ 
dual  production  operations;  however,  integrated  automation  was  not  al¬ 
ways  achieved  due  to  the  lack  of  certain  kinds  of  special  equipment. 
This  show's  that  unification  and  normalization  create  the  prerequisite 
conditions  for  automation  and  ensure  the  necessary  conditions  for  the 
appearance  of  new  kinds  of  automated  high- productivity  special  equip¬ 
ment.  More  than  2000  types  of  this  equipment  was  elaborated  during  the 
last  few*  years.  Their  adaption  has  made  it  possible  to  decrease  the 
number  of  inspectors  by  13*5#  and  to  lower  the  losses  due  to  rejects 
by  25#*  the  productivity  of  labor  was,  on  the  average,  increased  by  20# 
and,  in  individual  cases,  even  by  270#.  The  labor  input  of  certain 
operations  decreased  by  a  factor  of  4.  However,  the  automation  scales 
for  the  entire  radio  equipment  industry  as  a  whole  are  no*;  entirely 
sufficient. 

The  basic  trend  of  work  in  this  branch  of  Industry  is  normaliza¬ 
tion,  performed  on  an  extensive  scale  and  elaboration  of  a  production 
organization  system  which  would  have  made  possible,  desp?.te  the  ex¬ 
tensive  nomenclature  of  the  normalized  articles  being  produced,  to 
achieve  integrated  mechanization  and  automation  of  the  processes  for 
the  manufacture  of:  a)  receiving  tubes,  including  low  po’*er  amplifiers; 
b)  radio  resistors  and  condensers,  etc;  c)  incandescent  and  fluorescent 
lamps;  c)  variable  condenser  units,  dynamic  loudspeakers,  multi-way 


switches,  various  transformers,  etc.;  e)  radio  receivers  and  televi¬ 
sion  sets. 

integrated  mechanization  and  automation  based  on  extensive  nor¬ 
malization  ensure  the  adapting  into  production  of  progressive  produc¬ 
tion  processes  and  the  freeing  of  about  50,000  persons*  which  will  be 
utilized  at  other  positions  requiring  higher  skills.  As  an  example, 
we  can  point  to  the  H  scow  television  plant,  which  is  achieving  with 
success  an  integrated  automation  plan,  as  a  result  of  which  the  out¬ 
put  of  television  sets  is  increased  by  a  factor  of  3  using  the  exist¬ 
ing  production  areas.  Here,  the  labor  time  going  into  production  is 
lowered  by  a  factor  of  2.  * 

However,  practice  tells  us  that,  as  a  result  of  insufficient  de¬ 
velopment  of  standardization  and  normalization,  it  is  by  far  not  al¬ 
ways  possible  to  create  plants  with  narrow  product  specialization,  the 
output  of  which  would  be  limited  to  several  standard  dimensions  of  a 
single  component. 

The  following  versions  of  plant  specialization  can  be  suggested.' 

The  first  version.  Automatic  plants,  producing  in  large  quantities 
various  types  and  dimensions  of  components  of  the  same  designation.  The 
output  of  each  type  of  components  should  correspond  to  employing  the 
full  capacity  of  one  or  several  automatic  lines,  which  can  be  rapidly 
reset  to  produce  components  of  the  given  type  but  with  different  di-  -  - 
mens ions. 

The  second  version.  It  is  the  same  as  the  first,  except  for  the 
addition  of  a  shop  for  producing  medium  and  small  series  of  analogous  . 
components  to  fulfill  single  [nonrecurrent]  moderate  orders.  This  shop 
is  equipped  by  flow  lines  with  group  machining  methods;  in  addition, 
the  plant  should  have  general  purpose  equipment  for  fulfilling  single 


The  third  version.  Plants  for  mass  and  large  series  product ion 


of  components  similar  in  der \gn  and  production  engineering.  These 
plants  are  equipped  by  flow  lines  with  group  machining  methods  and 
should  have  general  purpose  equipment  for  fulfilling  single  orders. 

The  fourth  version.  Plants  for  series  production  of  components 
differing  by  their  design  features,  but  similar  in  production  engineer¬ 
ing.  These  plants  should  be  equipped  by  flow  lines  with  group  machin¬ 
ing  methods  and  should  have  general  purpose  equipment.  Figure  30  shows 
17  groups  of  these  components  and  Fig.  11  shows  8  groups,  but  other- 
combinations  of  components  similar  in  production  engineering  are  also  . 
possible. 

The  first  version  is  the  highest  form  of  specialization,  but  not 
the  limiting  form,  since  it  is  possible  to  have  automated  plants  pro¬ 
ducing  only  one  standard  dimension  of  a  certain  component.  The  fourth 
version  is  characterized  by  the  fact  that  here  is  achieved  the  initial 
stage  of  component  specialization  with  great  perspectives  for  future 
development  by  separating  out  the  production  of  one  or  another  compo¬ 
nent  L  o  individual  enterprises.  The  second  and  third  versions  are 
characteristic  of  intermediate  specialization.  All  the  four  versions 
are  stages  in  the  process  of  gradual  development  of  component  special¬ 
ization  based  on  standardization  and  normalisation. 

These  ways  for  creating  specialised  plants  producing  machine  com¬ 
ponents  are  verified  by  the  following  practical  examples. 

According  to  the  first  version.  A  completely  automated  plant  of 
automotive  engine  valves  producing  valves  for  various  automotive  en¬ 
gines  and  automated  plants  of  piston  rings,  cylinder  sleeves  and  other 
components  were  created  in  the  Soviet  Union. 

According  to  the  second  version.  Automated  shops  and  also  shops 
for  small  series  production,  ensuring  the  output  of  large- size  and 
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Fig.  10.  Groups  of  components  differing  in  design 
but  similar  In  production  engineering.  A)  Group. 


miniature  bearings,  even  In  single  units,  were  organized  at  bearing 
plants. 

According  to  the  third  version.  Plants  were  created  for  the  mass 
production  of  automotive  and  tractor  components  and  spare  parts.  These 
plants  employ  automatic  and  flow  lines  and  also  use  ordinary  general 
purpose  equipment.  Plants  with  this  kind  of  specialization  are  gra¬ 
dually  converted  Into  enterprises  specializing  according  to  the  sec¬ 
ond  or  first  versions. 

According  to  the  fourth  version.  Several  plants  are  In  operation 
with  series  production  of  tractor  components,  including  spare  parts, 
with  variable  run  lengths.  These  plants  are  of  regional  significance 
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and  gradually  limit  the  nomenclature  of  components  they  produce  by 
assigning  the  production  of  individual  component  nomenclatures  to 
plants  with  a  narrower  specialisation. 

The  economic  advantage  accruing  from  organizing  component  spe-  , 
clalized  plants  according  to  the  fourth  version  is  determined  by  the 
fact  that  considerable  increase  in  the  scale  of  component  production 
based  on  extensive  normalization  can  be  achieved  at  them  and  this 
makes  it  possible  to  use  more  progressive  production  processes.  In¬ 
creasing  the  production  run  length  influences  the  labor  input  required 
:*or  production  of  components  and,  according  to  the  VNIIStroymash,  en¬ 
terprises  properly  equipped  can  then  achieve  very  substantial  lower¬ 
ing  of  the  labor  input  required,  (see  Table  65). 


TABLE  65. 

Dependence  of  the  Labor  Input  Decrease  on  In¬ 
creasing  the  Production  Run  Length. 
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The  run  length  In  component  production  can  be  easily  increased  ■ 
by  a  factor  of  2-4  by  employing  normalization.  Further  enlargement  of 
the  component  output  can,  in  the  majority  of  cases,  be  achieved  by  cen¬ 
tralization  of  orders.  Using  the  fourth  specialization  version.,  It  is 
fully  possible  to  achieve  a  more  significant  increase  In  the  component 
production  run  length,  for  example,  by  a  factor  of  5  and  this  lowers 
the  labor  input  by  approximately  30& 

A  question  frequently  rai  ed  Is:  where  are  the  limits  of  the  eco¬ 
nomic  effectiveness  of  normalization  and  where  the  effectiveness  begins 


to  be  determined  by  centralization  of  orders  at  specialized-  plants? 

The  above  information  about  the  dependence  of  the  labor  input  de¬ 
crease  on  increasing  the  production  run  length  makes  it  possible  to 
answer  this  question.  Adapting  normal  standards  by  series  production 
plants  and  corresponding  planning  for  producing  the  normalized  com¬ 
ponents  "for  stockpiling",  and  not  in  accordance  with  individual  or¬ 
ders,  can  result  in  increasing  their  output  by  a  factor  of  3-4.  This 
is  the  indicator  which  should  be  used  at  the  present  time  as  a  boun¬ 
dary  between  increasing  the  production  scale  achieved  by  normalization, 
since  any  further  Increase  in  the  run  length  in  producing  normalized 
-  components  involves  centralization  of  orders  and  specialization  of 
production. 

Organization  of  all  above  four  versions  of  component  special¬ 
ized  plants  is  Justified  fxom  the  practical  point  of  view,,  is  fully 
expedient  and,,  for  this  reason,  can  be  recommended  for  revision  of 
specialization  plans  with  the  further  progress  in  developing  general 
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machine  building  and  branch  normalization.  It  should  be  noted  that  the 
prevalent  practice  at  the  present  time  calls  for  submitting  gosplan 
[state  plan]  proposals  only,  pertaining  to  problems  of  specializing 
the  production  of  Individual  components  according  to  the  machine  build¬ 
ing  normal  standards  being  approved;  this  does  not  promote  rapid  solu¬ 
tion  of  the  problem  of  developing  component  specialization  on  a  large 
scale.  Taking  this  into  account,  renewed  attention  should  be  paid  to 
the  advantages  of  creating  regional  or  zone  component  specialized 
plants,  producing  components  similar  in  production  engineering,  but 
differing  in  design.  These  well  equipped  plants  can  also  fulfill  or¬ 
ders  for  spare  parts  for  plant  equipment,  finally  relieving  enterpris¬ 
es  from  inefficient  and  not  always  skilful  production  of  spare  parts. 
For  this  purpose,  plants  of  the  fourth  specialization  version  can  have 


small  series  production  shops.  By  the  character  of  production  activi¬ 
ties,  these  plants  are  close  to  plants  specialized  by  the  production 
engineering  aspect. 

5.  THE  SIGNIFICANCE  OF  STANDARDIZATION  IN  DEVELOPING  SPECIALIZATION  BY 
THE  PRODUCTION  ENGINEERING  ASPECT 

*  Castings,  forgings  and  hot  stampings  comprise  more  than  55^  of 

the  total  weight  of  all  machines  being  produced.  At  the  present  time, 
the  development  of  certain  machine  building  branches  is  retarded  by 
Insufficient  capacity  for  production  of  castings  and  other  blanks. 

This  is  due  to  the  fact  that  our  country  still  has  a  very  small  number 
of  specialized  regional  plants,  which  produce  castings,  forgings  and 
stampings. 

It  has  been  proven  that  Increasing  the  production  volume  lowers 
t.  the  average  net  cost  of  1  ton  of  iron  and  steel  is  tings  several  fold. 

From  the  point  of  view  of  economics,  it  is  most  expedient  to  produce 
more  than  20,000  tons  of  castings  per  year,  in  conmurct ion  with  which  ~ 
the  Moscow  Municipal  Sovnarkhoz  has  closed  down  60  small  casting  shops. 
The  Leningrad  Sovnarkhoz  Is  also  in  the  process  of  consolidating  its 
casting  production  by  Initial  organization  of  14  centralized  casting 
shops.  This  problem  is  solved  similarly  also  at  other  sovnarkhozes. 

It  is  contemplated  to-  organize,  in  the  next  few  years,  77  new 
large  specialized  plants  and  shops  for  the  production  of  steel  and 
iron  castings,  9  specialized  plants  for  production  of  forgings  and 
r  25  shops  specializing  In  hot  stamping  of  mass  produced  components. 

Automatic  lines  for.  casting  mass  consumption  components  are  being  creat¬ 
ed.  Plants  such  as  the  "Stankolit"  in  Moscox,  producing  up  to  10,000 
different  designations  of  castings  per  year  In  series  of  varying  run 
length,  at  which  the  flow  lines  are  organized  not  by  component  types, 
but  by  production  engineering  features,  have  justified  themselves. 
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A  new  machine  building  branch  for  production  of  blanks  is  being  cre¬ 
ated  and  it  already  puts  forward  its  requirements  to  standardization 
and  normalization.  wnat  are  these  requirements? 

Primarily  they  include  the  establishment  of  requirements  with 
respect  to  different  kinds  of  production,  to  the  precision  of  blank 
fabrication  and  to  the  size  of  machining  allowances.  Of  great  signi¬ 
ficance  if  regulation  of  material  brands  used  in  the  fabrication  of 
blanks  and  of  technical  specifications  for  accepting  of  the  output  of 
plants  specialized  by  the  production  engineering  aspect.  The  fact  that 
these  problems  are  of  general  machine  building  significance  requires 
that  they  be  made  subjects  of  state  standards. 

What  then  is  suitable  for  normalization?  Stimulating  the  adaption 
of  such  production  processes  which  will  make  the  blanks  closest  in 
shape  and  size  to  the  finished  components.  At  the  present  time,  norma¬ 
lization  in  this  direction  is  very  little  developed.  Of  great  signifi¬ 
cance  is  unification  of  the  dimensions  of  forged  blanks  for  the  pur¬ 
pose  of  using  them  in  producing  different  components.  Two  problems  are 
being  faced  by  standardization :  l)  to  maximally  limit  the  machining 
allowances  of  specific  blanks  and  2)  to  increase  the  production  scale 
of  certain  blanks  in  order  to  be  able  to  produce  several  standard  di¬ 
mensions  of  components  from  a  single  blank,  which  makes  it  possible, 
for  example,  to  replace  forging  by  hot  stamping.  Normalization  is  cal¬ 
led  upon  to  find  optimal  solution  in  such  cases  [7]. 

The  above  shows  that  by  ensuring  the  proper  interrelationship 
between  standardisation,  specialization  and  automation,  it  is  possible 
to  effectively  solve  all  those  problems  which,  at  the  present  time, 
must  be  resolved  by  many  machine  building  and  instrument  making  branches 


[Footnote] 


Manu¬ 
script 
Page 
No. 

431  Took  place  in  Moscow  in  i960. 
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Chapter  l4 

THE  TECHNICAL?  AND  ECONOMIC  EFFECTIVENESS 
OF  STANDARDIZATION 

The  technical  and  economic  significance  of  standardization  and 
normalization  was  during  a  number  of  years  estimated  by  the  effective- 
ness  of  individual  standards  and  normal  standards.  However,  this  eva- 

\ 

luat ion  lias  a  considerable  number  of  gaps,  which  are  frequently  due  to 

! 

the  absence  of  methodological  directions,  the  use  of  which  would  have  ; 

made  it  possible  to  rapidly  and  with  sufficient  accuracy,  estimate  the 

effectiveness  of  any  standards  and  normal  standards.  But  even  if  this 

methodology  Is  available  the  problem  of  the  advantages  accruing  to  our 

economy  by  the  use  of  standardization  remains  open. 

1.  THE  EXISTING  METHODOLOGIES  FOR  DETERMINING  THE  EFFECTIVENESS  OF 
STANDARDS  AND  NORMAL  STANDARDS 

Authors  of  a  number  of  works  devoted  to  the  problem  of  effective-? 
ness  of  individual  standards  and  normal  standards  recommend  that  their  ! 
economic  substantiated  be  performed  in  two  stages. 

The  substantiation  at  the  first  stage  Is  approximate  in  character 
and  has,  as  its  purpose,  to  prove  the  expedience  of  including  the  sug¬ 
gested  topic  in  the  standardization  or  normalization  plan.  Its  goal 
consists  in  preventing  noneffective  expenditures  for  the  elaboration 
of  standards  and  normal  standards,  either  ineffective  or  of  little  in-  | 
terest.  This  approach  to  the  choice  of  standardization  topics  and  ob-  I 

jects  has  Its  advantages  and  disadvantages.  The  advantages  include  the  | 

I 

fact  that  attention  Is  called  to  economic  problems  and  the  disadvantages  I 

9  I 
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consist  in  the  haphasardness  of  this  kind  of  standardisation,  since 
individual  very  actual  problems,  for  which  it  is  difficult  to  imme¬ 
diately  find  economic  criteria,  can  be  found  to  be  outside  to  the 
scope  of  consideration  of  standardization  organs. 

The  refined  economic  substantiation,  performed  at  the  second 
stage,  has  as  its  purpose  to  prove  the  expedience  of  the  standard*  pro¬ 
posal  which  was  elaborated  and  of  the  proposed  plan  for  its  adaption, 
including  also  specialization  of  enterprises. 

Proper  calculation  of  the  effectiveness  of  standardization  pre¬ 
sents  certain  practical  difficulties.  An  estimate  of  the  economic  ef¬ 
fect  on  the  lower  side  is  undesirable,  because  it  Lowers  the  role  and 
significance  of  standardization  as  an  economic  factor.  An  estimate  on 
the  higher  side  creates  doubts  about  its  credibility,  which  has  a  des¬ 
tructive  effect  on  the  entire  development  and  utilization  of  standard¬ 
ization,  since  it  creates  mistrust,  which  is  very  difficult  to  fight. 

The  technical  and  economic  substantiation  of  any  standardization 
measure  must,  first  of  all,  be  convincing.  It  should  be  taken  into  ac¬ 
count  that  the  adaption  of  the  standard  may  cause  increased  expendi¬ 
tures  at  one  adaption  stage,  but  may  create  the  prerequisite  conditions 
for  obtaining  savings  at  another  stage,  as  a  result  of  which  the  econo¬ 
mic  effect  Is  determined  as  the  difference  between  the  total  savings 
and  the  Individual  expenditures. 

The  economic  effectiveness  of  standards  is  not  a  stable  quantity; 
it  can  increase  and  decrease  depending  on  the  conditions  and  scales  of 
utilization.  Many  different  formulas  were  proposed  for  determining  the 
economic  effectiveness  of  standards;  however,  they  differ  very  little 
from  one  another  in  principle.  Thus,  for  example,  V.S.  Churin  proposed 
a  formula  of  economic  effectiveness  of  any  norm  which,  in  a  form  more 
convenient  for  practical  use  in  standardization  work,  can  be  represented 


In  the  following  wanner: 

30  =  (*1  +  *2  +  *3)  -  Po  =  (31  -  V  +  ‘  P2>  +  ^3  -  p3)  -  P0 

where  3q  is  the  total  average  annual  effectiveness  of  adapting  the 
standard;  ^  is  the  same  as  above  pertaining  to  adapting  it  to  design; 
$0  is  the  same  as  above  pertaining  to  adapting  it  to  production;  *8 
the  same  as  above  pertaining  to  adapting  it  to  operation;  Pq  are  non¬ 
recurrent  expenditures  for  elaboration  of  the  standard  (normal  stand¬ 
ard);  3  ^  is  the  annual  saving  obtained  by  adapting  it  to  design;  3g  is 
the  same  as  above  pertaining  to  adapting  it  to  production;  3^  is  the 
same  as  above  pertaining  to  adapting  it  to  operation;  P^  are  individual 
nonrecurrent  expenditures  incurred  in  adapting  the  standard  (normal 
standard)  to  design;  Pg  is  the  same  as  above  pertaining  to  production; 
Pg  is  the  same  as  above  pertaining  to  operation. 

This  formula  can  be  used  to  determine  both  the  approximate  and  ac¬ 
tual  effectiveness  of  a  standard.  In  the  first  case,  the  calculations 
are  based  on  assumed  data  and,  in  the  second  case,  on  recorded  data. 

Nonrecurrent  expenses  for  elaboration  of  the  standard  Pq  are  com¬ 
posed  of  the  cost'  of  Its  elaboration,  consent  conferences,  publication 
and  distribution  and  also  of  costs  of  the  elaboration,  reproduction  and 
sending  of  working  drawings  and  other  technical  documentation  pertain¬ 
ing  to  the  adaption  of  the  given  stard.  Expenditures  Pq  include  the 
outlays  for: 

a)  preliminary  technical  and  economic  substantiation  and  proof  of 
the  expedience  of  elaborating  the  standard; 

b)  selection,  systematization,  study  and  correlation  of  original 
materials  needed  for  the  elaboration  of  the  standard,  including  fo¬ 
reign  materials; 

c)  compilation,  agreement  and  approval  of  the  technical  assignment 


for  elaborating  the  standard; 

d)  conduct  of  the  necessary  experimental  work; 

e)  elaboration  of  working  drawings  and  ether  technical  documen¬ 
tation,  Including  that  pertaining  to  the  methodology  for  testing  the 
head  [series]  specimen  of  the  product  being  standardized; 

f)  elaboration,  agreement  and  approval  of  the  standard  proposal, 
including  the  cost  of  technical  experts  conferences  and  sessions  of 
the  technical  council,  etc. ; 

g)  the  production  and  testing  of  the  head  specimen  of  the  pro¬ 
duct  being  standardized; 

h)  technical  and  economic  substantiation,  including  the  cost  of 
elaboration  of  the  adaption  plan  and  calculations  of  the  technical  and 
economic  effectiveness; 

i)  elaboration  of  working  drawings  and  other  technical  documen¬ 
tation  for  all  standard  dimensions  of  products  according  to  the  given 
standard ; 

j)  publication  of  the  standard,  reproduction  of  working  drawings 
and  other  technical  documentation; 

k)  transportation  expenses  and  postage  costs  related  to  sending 
out  the  standard  proposals  for  comments,  etc. 

The  annual  average  saving  obtained  by  adapting  the  standard  into 
designing  3  is  comprised  of  the  f ollowing  elements : 

...  a)  decreasing  the  volume,  labor  input,  cost  and  time  required  for 
performing  planning  and  design  work  in  all  organizations,  using  the 
given  standard,  due  to  the  feasibility  of  secondary  utilization  of  pre¬ 
viously  issued  working  drawings  and  other  technical  documentation  for 
the  main  and  auxiliary  production; 

*)  lowering  the  labor  input  going  into  the  execution  of  various 
installation  schemes  as  a  result  of  the  created  feasibility  of  using 
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standard  conventional  graphic  presentations  and  designations; 


c)  relieving  the  designers  from  the  need  of  secondary  Issuance  of 
technical  documentation,  which  makes  it  possible  to  utilize  them  for 
creative  work  in  the  elaboration  of  new  designs; 

d)  decreasing  the  consumption  of  materials  (in  this  case  of  draw¬ 
ing,  photographic  and  other  paper,  etc.)  and  the  volume  of  copying 
work,  decreasing  the  area  of  record  keeping  premises,  blueprinting 
shops,  etc.,  due  to  decreasing  the  number  of  drawings  and  other  tech¬ 
nical  documentation; 

e)  decreasing  the  expenditures  for  revising  drawings  and  other 
technical  documentation  by  virtue  of  the  general  increase  in  their 
stability  brought  about  by  standardization; 

f)  cutting  the  time  required  for  agreeing  upon  and  approval  of 
newly  issued  drawings,  technical  specifications,  acceptance  rules,  etc.; 

g)  eliminating  the  necessary  of  repeated  calculations  for  corres¬ 
ponding  planning  and  design  work. 

Individual  nonrecurrent  costs  of  adapting  the  standard  to  design 
include  the  expenditures  for: 

-  a)  obtaining  standards,  normal  standards  and  other  norm  setting 
documents,  working  drawings,  technical  specifications,  etc.;  had  they 
not  been  obtained  without  cost  from  the  corresponding  design  organlza?- 
tlon; 

b)  the  elaboration,  agreeing  upon  and  issuance  of  local  limita¬ 
tions  of  the  standard,  taking  into  account  the  production  peculiarities; 

c)  familiarizing  the  designers  and  workers  of  the  quality  control 
department  with  the  new  standard,  the  conditions  under  which  it  should 

i 

be  used,  working  drawings,  technical  specifications,  etc.;  j 

i 

d)  correcting  the  drawings  and  other  technical  documentation,  in  j 
order  to  bring  them  into  conformance  with  the  standard  being  adapted 
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and  also  drawing  up  and  issuance  of  notifications  about  introduction 
of  modifications  into  technical  documentation  and  other  expenditures 
related  to  the  adaption  of  the  standard  into  designing. 

The  average  annual  saving  afforded  by  adapting  the  standard  to 
production  3^  is  formed  by: 

a)  organizing  specialised  or  centralized  production  according  to 

the  new  standard;  y 

b)  decreasing  the  volume,  labor  input,  cost  and  time  required  for 
tooling  up  for  production  of  the  given  kind  of  articles; 

c)  decreasing  the  nomenclature  of  materials  purchased  by  each 
plant,  which  lowers  hauling  and  warehouse  expenses,  simplifies  the  is¬ 
suance  of  orders  for  materials,  semifinished  products,  subassemblies 
and  components  being  used,  facilitates  accounting  and  planning,  frees 
warehouse  and  storeroom  areas  and  decreases  the  need  for  operating  ca¬ 
pital; 

d)  decreasing  the  nomenclature  of  the  required  production  tooling 
equipment,  which  facilitates  and  accelerates  tooling  up  for -new  pro¬ 
duction  and  ensures  more  equivalent  utilization  of  the  production  tool¬ 
ing  and  also  decreases  the  amount  of  area  needed  for  its  storage; 

e)  decreasing  the  expenditures  for  curChase  or  manufacture  of  se¬ 
cond  order  tools; 

f)  the  use  of  more  progressive  material  kinds  with  the  purpose  of 
lowering  the  net  cost  of  the  product  and  its  weight; 

g)  adaption  of  more  progressive  form  of  production  organization 
and  specialization,  which  aid  in  automation  of  production  processes, 
accelerating  the  production  cycle,  lowering  overhead  expenses  and  in¬ 
creasing  the  productivity  of  labor; 

h)  adapting  of  more  progressive  production  processes  for  large  se¬ 
ries  and  also  for  mass  production;  - '  '  - 


i)  improving  the  utilization  of  equipment  and  increasing  the 

p 

yield  of  production  from  1  meter  of  production  area; 

j)  adaption  of  interchangeability  and  elimination  of  manual  ad¬ 
justments  on  assembly; 

k)  use  of  active  inspection  methods  and  the  lowering  of  the  per¬ 
centage  of  defectives,  v/hich  results  from  it; 

l)  decreasing  the  time  required  for  assimilation  of  new  types  of 
products  by  using  typical  production  engineering  documentation. 

Individual  nonrecurrent  costs  of  adapting  the  standard  ;to  produc¬ 
tion  Pg  are  composed  of  expenditures  for: 

a)  organization  or  reorganization  of  production  at  specialized 
plants,  including  the  costs  of  their  reequipment,  planning  and  fabri¬ 
cation  of  production  tooling; 

b)  for  adjusting  the  equipment,  training  and  preparation  of  per¬ 
sonnel  and  other  expenditures  related  to  assimilation  of  new  products. 

The  average  annual  saving  accruing  from  adapting  the  standard  to 
operation  3^  is  achieved  by: 

a)  lowering  the  operational  costs  by  Improving  the  quality  of  pro¬ 
ducts  and  prolonging  their  service  lives; 

b)  lowering  the  operational  costs  (of  fuel,  lubricants,  etc.)  by 
increasing  the  efficiency  of  the  machines; 

c)  decreasing  the  expenditures  for  training  or  preparation  of 
service  personnel,  by  aggregation  of  machines  and  by  their  more  exten¬ 
sive  use  In  the  given  branch  of  the  national  economy; 

d)  lowering  the  cost  of  purchase  and  storing  of  spare  parts; 

e)  the  feasibility  of  achieving  assembly  replacement  repairing  of 
machines  (by  the  use  of  replacement  interchangeable  subassemblies  and 
components). 

Individual  nonrecurrent  expenditures  of  adapting  the  standard  to 
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to  operation  depend  on: 

a)  the  cost  of  training  or  retraining  of  operating  personnel; 

b)  the  cost  of  dismantling  of  equipment  being  replacement  by  the 
new  equipment  necessary  for  the  adaption  of  the  standardized  products. 

However,  we  must  consider  the  fact  that  the  more  complex  are  the 
products  being  standardized,  the  wider  range  of  questions  which  is 
being  embraced  by  the  standard,  especially  by  a  parametric  standard, 
the  more  complex  the  determination  of  the  technical  and  economic  effec¬ 
tiveness  becomes.  With  respect  to  these  standards  and  certain  normal 
standards,  the  adaption  conditions  of  which  involve  the  performance 
of  large  organizational  and  technical  measures  in  the  industry,  use 
can  be  made  of  the  "Typical  methodology  for  determining  the  economic 
effectiveness  of  capital  expenditures  and  new  equipment  in  the  national 
economy  of  the  USSR,"  elaborated  by  the  Academy  of  Sciences  of  the 
USSR.  This  typical  methodology  is  being  extensively  used  by  the  in¬ 
dustry;  it  is  well  known  to  designers,  production  engineers,  economists 
and  fiscal  personnel. 

2.  ESTIMATING  EFFECTIVENESS  USING  A  SYSTEM  OF  COEFFICIENTS 

The  degree  to  which  common  components  and  subassemblies  are  used 
in  new  designs  of  machines  and  equipment,  the  results  of  unification 
and  the  degree  to  which  the  objects  of  production  are  saturated  by 
standardized  and  normalized  assemblies,  subassemblies  and  components 
is  estimated  by  various  coefficients,  which  are  also  used  for  clarifi¬ 
cation  of  the  volume  of  coordination  in  main  and  auxiliary  production. 
They  make  it  possible  to  compare  the  old  with  the  new.  The  theory  and 
practice  of  the  application  of  one  or  another  coefficient  is  illuminat¬ 
ed  In  a  number  of  works,  the  bibliography  of  which  Is  given  in  [1], 

A  system  of  coefficients  is  necsssary  for  estimating  and  substan¬ 
tiation  of  the  effectiveness  of  Indicators,  technical  characteristics. 


requirements,  parameters,  etc. ,  used  in  the  elaboration  and  .adaption 
of  standards;  it  can  be  constructed  on  the  basis  of  work  [351*  A  sys¬ 
tem  of  coefficients  for  use  in  practical  standardization  andmormali- 
zation  work  is  given  in  Table  66. 

Table  66  Includes  coefficients  which  a«re  common  to  machine  build¬ 
ing.  But  it  is  also  possible  to  use  coefficients  reflecting  specific 
features  of  individual  machine  building  branches  and  also  individual 
work  projects  performed  in  the  field  of  standardization  and ’its  varie¬ 
ties.  Taking  this  into  account,  it  seems  expedient  to  compile  the  work¬ 
ing  system  of  coefficients,  containing  a  larger  or  smaller  number  of 
the  latter,  for  use  in  each  specific  case  of  estimating  th~  results  of 
the  work  performed. 

The  values  of  the  coefficients  change,  depending  on  the  problems 
which  are  solved  by  standardization  methods.  In  some  cases,  they  should 
be  increased,  in  others,  conversely,  decreased,  which  will  .character¬ 
ize  the  results  which  are  achieved.  It  should  be  kept  in  mind  that  op¬ 
posite  end  purposes  may  serve  as  goals,  depending  on  the  specific  con¬ 
ditions. 

For  example,  in  some  cases  it  is  expedient  to  adapt  large  scale 
utilization  of  pig  iron  castings  instead  of  steel  rolled  stock  and,  in 
other  cases,  the  opposite  may  be  desirable.  In  the  first  case,  the  co¬ 
efficient  characterizing  the  use  of  pig  iron  castings  in  the  product 
should  be  increased  and.  In  the  second  case,  it  should  be  decreased. 

An  example  of  the  second  case  is  the  production  of  emery  [producting] 
machines  at  the  Volgograd  shipyard.  Increasing  the  output  of  these  ma¬ 
chine  tools  for  complete  satisfaction  of  the  demand  is  held  back  by  the 
scarcity  of  iron  castings,  although  a  number  of  components  can  be  made 
by  other  methods,  in  particular  by  welding.  In  this  case,  a  lovering 
of  the  coefficient  will  characterize  achieved  results. 
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jataS  66. 

Sjr»tefc  of  Coefficient*  for  Estimating  the  Effect  1  /cness  of  Standard¬ 
ization  and  Normalization  Vor*. 
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l)  Designation  of  coefficients;  2)  coefficient;  3)  indicators  and 
characterizations;  4)  effectiveness;  5)  weight  coefficient;  6)  the 
ratio  of  the  weight  of  the  product  to  a  parameter  characterizing  its 
productivity,  capacity,  dimensions,  etc.;  7)  saving  of  materials,  low¬ 
ering  the  labor  input  and  the  cost  of  production;  o)  Kga  ^  3  9)  co¬ 
efficient  characterizing  the  specific  weight  of  components  fabricated 
from  rolled  stock  with  profiled  and  periodic  cross  sections;  10)  the 
ratio  of  the  net  weight  of  components  produoed  from  this  rolled  stock 
to  the  weight  of  the  product  and  also  to  the  weight  of  all  the  rolled 
stock  being  used;  11 )  saving  of  rolled  stock,  lowering  the  labor  in¬ 
put  required  for  production;  12)  .  ;  13)  coefficient  of  the  nO- 

da,  c. c 

menclature  of  rolled  stock  being  used  (profiles,  dimensions,  material 
brands);  14)  number  of  designations  of  each  kind  of  rolled  atock  and 
the  total  number  of  brand- profile- dimension's;  15)  improving  the  sup¬ 
ply,  decreasing  waste,  increasing  the  coefficient  of  material  utiliza¬ 
tion,  freeing  of  operating  capital,  simplification  of  warehouse  admin¬ 
istration,  etc.;  16)  coefficient  of  rolled  stock  utilization.;  17)  ra¬ 
tio  of  the  net  weight  of  components  made  from  rolled  stock  to  the  weight 
of  rolled  stock  being  used;  18)  saving  of  metal,  lowering  the  labor  in¬ 
put  and  the  net  cost  of  producing  the  article;  19)  K-  .  „  20)  co¬ 

da*  d, c, a 

efficient  characterizing  cast  components;  21)  ratio  of  the  net  weight 
of  components  cast  from  gray,  malleable  and  modified  pig  iron  and  of 
steel  and  nonferrous  castings,  together  and  separately  for  each  kind, 
to  the  weight  of  blanks;  22;  saving  of  metal,  lowering  the  labor  in¬ 
put  for  machining  and  the  cost  Of  products;  23)  coefficient  character¬ 
izing  the  use  of  cast  components;  24)  the  same  as  above,  to  the  weight 
of  the  finished  product;  25)  the  same  as  above;  26)  coefficient  charac¬ 
terizing  the  specific  weight  of  components  not  subjected  to  machining 
(including  components  where  less  than  50#  of  the  surface  is  machined; 

27)  ratio  of  the  number  of  components  not  subjected  to  machining  and 
of  the  number  of  components  with  less  than  50$  of  the  surface  subject¬ 
ed  to  machining,  to  the  total  number  of  components  in  the  product;  28) 
saving  of  metal;  lowering  the  labor  input  and  net  cost  of  producing 
the  components;  adaption  of  progressive  kinds  of  blanks,  close  to  the 
shape  of  the  finished  components;  29)  coefficient  characterizing  the 
specific  weight  of  components  more  than  50#  of  the  surface  of  which  is 
subjected  to  machining;  30)  ratio  of  the  number  of  components  with 
more  than  50#  of  the  surface  subjected  to  machining  to  the  number  of 
components  in  the  product;  31)  saving  of  metal;  lowering  the  labor  in¬ 
put  and  net  cost  of  producing  the  components;  adaption  of  progressive 
blanks;  32)  average  weighted  indicator  of  the  manufacturing  precision; 
33)  sum  of  the  products  of  the  number  of  components  with  different  pre¬ 
cision  classes  by  the  number  of  the  class,  divided  by  the  total  number 
of  components  in  the  given  product;  34)  lowering  the  labor  input  and 
net  cost  of  machining  the  components  and  of  assemblying  the  product; 
simplification  of  quality  control  and  lowering  the  percentage  of  re¬ 
jects;  35)  average  weighted  indicator  of  surface  roughness;  36)  sum  of 
the  products  of  the  number  of  components  with  different  roughness  clas¬ 
ses  by  the  number  of  the  class,  divided  by  the  total  number  of  compo¬ 
nents  in  the  given  product;  37;  Klla  ^  c;  38)  coefficient  characteriz¬ 
ing  the  specific  weight  of  standardized,  normalized  and  unified  assem¬ 
blies  and  subassemblies  in  the  product;  39)  ratio  of  the  number  of 
*  these  assemblies  and  subassemblies  to  the  number  of  all  assemblies  and 
subassemblies  in  the  product;  40)  develop 1?  *  the  specialization  and 
coordination  of  plants  at  a  large  scale;  iproving  the  quality;  lowering 
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the  cost;  4l)  K12a  ;  42)  coefficient  characterizing  the  specific 

weight  of  standardized,  normalized  and  unS.fied  components  in  the  px^o**^ 
duct;  43)  ratio  of  the  number  of  these  components  to  the  number  of 
all  components  in  the  product;  44)  decreasing  the  time  required  for 
_  tooling  up  for  production  and  making  it  less  expensive;  use  of  stand¬ 

ard  tools  and  typical  production  processes;  improving  the  production 
planning  and  tool  maintenance;  45)  coefficient  characterizing  the  num¬ 
ber  of  component  designations  per  one  product;  46)  ratio  of  the  num¬ 
ber  of  component  designations  going  into  all  subassemblies  and  joints 
v  (excluding  fastening  [components ]  to  the  total  number  of  components 

in  pieces;  47)  lowering  the  labor  input  and  the  net  cost  of  producing 
the  new  product  as  compared  with  the  existing  one;  48)  component  dur* 
plication  coefficient;  49)  ratio  of  the  number  of  components,  in  pie¬ 
ces,  per  one  product  to  the  number  of  original  components;  50)  decrea¬ 
sing  the  time  required  for  tooling  up  for  production  and  making  it  less 
expensive  by  decreasing  the  volume  of  design  and  production  engineer¬ 
ing  work,  increasing  the  run  length  and  lowering  the  labor  input  re¬ 
quired  for  producing  the  article;  51 )  K^a  ^  c  $  e>  52)  coefficient  of 

duplication  of  fastening  component  dimensions,  separately  for  each 
kind  (bolts,  screws,  nuts,  pins,  washers,  etc.);  53)  ratio  of  the  num¬ 
ber  of  fastening  components  of  each  standard  dimension  to  the  number 
of  designations  of  these  components  in  the  product;  54)  decreasing  the 
number  of  standard  dimensions,  of  the  number  of  tools  used  and  other 
production  tooling;  ensuring  interchangeability  and  improving  the  con- 
*  ditions  for  assembly  of  machines;  increasing  the  production  run  length 

at  specialized  plants;  55)  coefficient  of  design  inheritance  of  compo¬ 
nents;  56)  ratio  of  the  number  of  components  the  production  of  which 
was  previously  assimilated  to  the  number  of  components  in  the  new  pro- 
,  duct;  57)  decreasing  the  time  required  for  tooling  up  for  production 

and  making  it  less  expensive  by  using  the  existing  production  tooling 
and  equipment;  decreasing  the  labor  input  required  for  tooling  up  for 
production,  including  decreasing  the  volume  of  design  and  other  work; 
58)  K^a  b  c  3  e  ft  59)  coefficient  of  duplication  of  design  elements: 

of  holes  with  free  dimensions;  holes  with  different  tolerances;  exter¬ 
nal  threads;  internal  threads ;  external  diameters  with  different  tole¬ 
rances;  external  slotted  surfaces;  internal  slotted  surfaces;  keyways 
in  shafts;  keyways  in  holes,  etc.;  66)  ratio  of  the  number  of  the  gi¬ 
ven  design  element  in  the  product  to  the  number  of  designations  of  the 
same  element;  6l)  decreasing  the  nomenclature  of  the  production  tool¬ 
ing  being  used;  improving  the  organization  of  quality  control;  de¬ 
creasing  the  time  required  for  tooling  up  for  production;  62)  K,o  - 

-LOS  ,  D  ,  C  ,  1 

63)  unification  coefficients;  64)  ratio  of  the  total  number  of  unified 
components  in  the  product  to  their  total  number;  65)  ratio  of  the  to¬ 
tal  number  of  designations  of  unified  components'  in  the  product  to  the 
total  number  of  designations;  66)  ratio  of  the  weight  of  all  unified 
components  in  the  product  to  its  total  weight;  67)  ratio  of  the  total 
labor  input  required  for  producing  the  unified  components  to  the  to¬ 
tal  labor  input  required  for  making  the  product;  68)  decreasing  the 
4  nomenclature  of  components  in  a  design  unified  series  of  products;  low¬ 

ering  the  labor  input  going  into  production  and  the  net  cost;  improv¬ 
ing  the  quality:  facilitating  repairs,  etc.;  69)  integrated  unification 
coefficient;  70 )  characterizes  the  ratio  of  that  part  of  production 
costs  of  making  the  unified  components  to  the  production  expenditures 
of  making  the  entire  product. 
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When  performing  normalization  control  of  drawings,  which -is  done 
by  plants  and  various  design  organizations,  care  must  be  taken  in  de¬ 
termining  the  values  of  coefficients,  which- undoubtedly  will  have  a  ; 

* 

positive  effect  on  improving  the  production  adaptability  of  machine  | 

and  equipment  designs.  Statistical  analysis  of  the  values  of  coeffi-  j 
cients  could  yield  a  large  amount  of  information  of  interest  and  uti-  ! 

I 

lity  to  the  industry.  { 

i 

3.  SEARCH  FOR  NEW  METHODOLOGIES  FOR  DETERMINING  THE  EFFECTIVENESS  OF  j 
STANDARDIZATION 

What  is  the  cause  of  the  search  for  new  methods  of-  technical  and 

f 
\ 

economic  substantiation  of  standard  and  normal  standard  proposals,  can 

I 

they  be  found,  if  all  the  existing  methodologies  are  based  on  exactly  ' 

l 

j 

the  same  principle?  What  other  principles  can  be  suggested  so  that  the 
search  for  new  methodologies  would  have,  at  least,  a  moderate  chance 
for  success? 

The  principal  defect  of  the  existing  methodologies  is  the  need  of 
using  in -the  economic  effectiveness  calculations  of  a  tremendous  volume 
of  varied  recorded  data,  for  which  reason  It  should  not  be  assumed  that 
no  other  methodologies  could  be  found.  It  seems  expedient  to  create 
such  a  methodology  for  calculating  the  economic  effectiveness  of  stan¬ 
dardization  and  its  varieties,  which  would  not  require  the  use  of  a  j 
large  amount  of  recorded  information,  since  their  selection  presents  £ 
difficulties  to  the  industry  and,  in  addition,  cannot  be  always  achiev-  I 

-  •  f 

ed  in  practice.  In  addition,  not  all  the  needed  specific  data  Is  avail-  j 
able  in  the  existing  plant  records. 

The  first  principle  thus  pertains  to  the  necessity  to  forego  the 
use  and  systematization  of  extensive  recorded  data.  The  second  prln-  j  « 

ciple  follows  from  -the  first  and  provides  for  the  construction  of  no-  j 

mograms,  tables,  or  graphs ,  which  could:  be  used  to  find  a  solution  in 
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a  number  of  typical  cases.  But  the  construction  of  the  nomograms  ta¬ 
bles  and  graphs  requires  labor  consuming  preparatory  work,  collection 
of  extensive  factual  material  which  must  be  systematized  and  analyzed. 
Finally,  the  third  principle  of  this  research  work  pertains  to  making 
a  distinction  between  economic  effectiveness  obtained  directly  as  a 
result  of  standardization  and  effectiveness  obtained  only  as  a  result 
of  centralization,  specialization  and  automation  of  the  production  of 
standardized  products  or  their  subassemblies  and  components  (see  be¬ 
low).  What  should  be  done  in  order  that  the  impossibility  at  the  pre¬ 
sent  time  of  organizing  specialized  enterprises  or  centralized  orders, 
should  not  put  in  doubt  the  problem  of  adapting  standards  and  normal 
standards? 

However,  for  a  number  of  reasons,  no  work  was  developed  in  the 
above  direction.  Only  the  methodology  of  technical  and  economic  sub¬ 
stantiation  of  the  designs  of  objects  being  normalized  was  elaborated. 
The  substance  of  this  methodology  consists  in  the  following. 

Technical  and  economic  substantiation  of  the  expedience  of  the  j 
design  being  normalized  is  achieved  by  technical  and  economic  indica¬ 
tors  which  are  being  established.  Technical  indicators  are  considered 
as  progressive  if  they  ensure  higher  productivity  of  labor  and  create 
conditions  for  specialization  and  centralization  of  the  production  of 
the  products  being  normalized. 

The  basic  economic  criterion  of  the  effectiveness  of  the  assumed 
technical  indicators  is  the  net  cost  of  products  and  the  operational 
costs. 

The  specific  nomenclature  of  indicators  being  analyzed  in  compare 
ing  the  different  versions,  depends  on  the  peculiarities  of  the  products 
being  normalized.  Their  number  can  include  the  material  used,  weight 
of  the  article,  kind  of  blank,  labor  input  required  for  machining. 
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feasibility  of  the  use  of  progressive  blanking  methods  (precision  cast¬ 
ing,  cold  stamping,  etc. ),  the  expected  service  life,  repair  complexity 
category,  etc.  In  all  cases,  only  those  Indicators  are  considered  which 
vary  substantially  in  the  versions  being  compared. 

Two  most  probable  cases  of  selection  of  the  starting  normalization 
versions  exist;  l)  when  the  starting  version  is  chosen  from  among  ex¬ 
isting  designs,  including  those  taken  from  normal  standards  and  foreign 
standards;  2)  when  a  principally  new  design  version  is  chosen  for  nor¬ 
malization. 

The  entire  collected  material  Is  grouped  in  comparison  tables,  on 
the  basis  of  which  the  best  version  is  chosen  for  the  elaboration  of 
the  normal  standard  proposal.  Value  indicators  are  decisive.  Net  cost 
data  is  collected  at  plants  which  use  more  progressive  production  pro¬ 
cesses,  or  which  perform  net  cost  calculations.  In  a  number  of  cases, 
increasing  the  product  quality  requires  new  expenditures  of  materials 
and  labor,  which  effects  the  net  cost  of  the  product  being  normalized. 
In  those,  cases.  It  is  necessary  to  approximately  estimate  the  cost  in¬ 
crease  and  to  establish  the  time  during  which  It  can  pay  for  Itself. 

Technical  and  economic  substantiation  of*  a  principally  new  design 
of  the  product  being  normalized  is  conducted  by  comparing  it  with  the 
best  existing  specimen  from  among  those  available.  In  determining  the 
expected  net  cost,  it  must  also  be  kept  in  mind  that  the  expenditures 
for  production  tooling  and  assimilation  of  the  product  are  made  in  cen¬ 
tralized  order.  They  are  not  included  in  the  net  cost,  although  they 
mu3t  be  analyzed. 

If  the  starting  version  of  the  design  being  normalized  Is  techni¬ 
cally  and  economically  substantiated,  then  it  is  accepted  as  final.  Ad¬ 
ditional  substantiation  is  necessary  when  Improvements  are  Introduced 
to  the  starting  version. 
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Economical  calculation  of  the  final  version  includes  the  follow¬ 
ing  basic  variable  indicators  of  the  design  elements  being  considered: 
a)  materials,  to  be  used,  giving  the  cost  of  unit  weight;  b)  material 
used  up  by  one  product;  c)  the  cost  of  processing,  including  shop  ex¬ 
penditures  related  to  the  operation  of  equipment.  Other  factors,  ex¬ 
erting  a  substantial  influence  on  the  technical  and  economic  effective¬ 
ness  of  the  design  being  normalized  are  also  considered. 

The  above  considerations  serve  as  the  basis  for  the  methodology 
elaborated  by  the  VNIINMASh  for  technical  and  economic  substantiation  ■ 
of  the  designs  of  products  being  normalized.  Machine  building  plants 
were  extensively  familiarized  with  the  proposal  of  this  methodology. 

The  substance  of  this  methodology,  elaborated  by  G.B.  Kats,  was  publish¬ 
ed  in  1961  in  the  Journal  "Standardization.” 

Prom  among  the  research  works,  we  should  mention  the  methodology 
of  economic  substantiation  of  a  standard  proposal  pertaining  to  machine 
parameters,  suggested  by  S.A.  Tilles  and  G.B.  Kats  .in  i960.  It  is  based 
on  choosing  an  optimal  number  of  standard  sizes  of  products  (the  "den¬ 
sity"  of  the  series),  -for- which-  the  total  production  arid  operational 
costs  will  be  the  smallest.  Substantiation  of  the  series  starts  with 
establishing  a  bank  of  end  dimensions  of  the  product  (machine,  instru¬ 
ment,  etc.).  The- basic  criterion  for  establishing  limits  of  the  series 
is  a  sufficient  large  schedule  for  the  output  of  the  products  (machines, 
equipment,  etc.),  which  makes  it  possible  to  ensure  effective  central¬ 
ized  production.  After  the  limits  of  the  series  have  been  established,  . 
a  determination  is  made  of  the  number  of  standard  sizes  of  the  given 
product,  that  is,  of  the  number  of  terms  in  the  series.  The  contemplat¬ 
ed  production  schedule  for  each  standard  size  of  product  serves  as 
starting  information. 

When  using  this  methodology  an  R20,  RIO  or  R5  parametric  series 


is  chosen  as  the  starting  series  for  subsequent  analysis  and  techni¬ 
cal  and  economic  substantiation  (in  accordance  with  data  presented  in 
Chapter  8,  it  is  expedient  to  use  the  RIO  as  the  basic  series).  If  no 
absolute  data  about  the  production  schedule  ara  available.  It  Is  pos¬ 
sible  to  use  a  relative  quantity,  expressed  in  percents.  In  those  ca¬ 
ses  when  starting  data  with  respect  to  the  main  parameter  of  the  se¬ 
ries  is  available  only  for  certain  standard  sizes,  then  the  same  data 
for  the  remaining  members  of  the  series  is  obtained  by  interpolation, 
or  by  the  graphical  method. 

After  the  contemplated  series  of  values  of  the  main  parameters  has 
been  assumed,  the  annual  cost  of  producing  all  the  objects:  in  this  se¬ 
ries  is  determined.  Using  factual  data  of  the  plants  charged  with  the 
manufacture  of  the  standardized  or  analogous  objects  (or  on  the  basis 
of  theoretical  calculations  of  the  net  cost  and  the  theoretical  demand), 
a  table  is  drawn  up  in  which  the  net  cost  of  each  standard  size  Is  sub¬ 
divided  into  two  groups:  l)  the  cost  of  materials;  2)  other  expendi¬ 
tures,  i.e.  wages,  shop  and  other  expenses.  The  cost  of  materials  is 
separated  out  due  to  the  fact  that  in  machine  building  (according  to 
S.A.  Tilles  and  G.B.  Hats),  they  comprise  from  30  to  8o£  of  the  total 
cost  of  the  product.  In  addition,  the  cost  of  materials  and  other  ex¬ 
penditures  vary  in  inverse  proportion  when  the  series  is  contracted  or 
expanded.  When  the  series  is  contracted,  the  cost  of  materials  usually 
increases  and  the  other  expenditures  decrease.  The  opposite  prevails 
when  the  series  is  expanded. 

Having  distributed  the  expenses  among  cost  elements,  that  number 
of  standard  sizes  is  determined  for  which  the  production  and  operation¬ 
al  costs  of  the  product  will  be  minimal.  Further,  analysis  is  made  of 
the  annual  expenditures  per  the  starting  series  on  contracting  it  (by 
transition  from  the  RIO  to  the  R5)  and  by  expanding  it  (by  transition 
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from  RIO  to  R20).  The  relationships  between  expenditures  for  materials 
and  other  expenses,  as  a  result  of  reconstructing  the  parametric  se¬ 
ries  from  RIO  to  R5  and  R20  will  inevitably  change.  In  the  first  case, 
the  decrease  in  the  number  of  standard  sizes  of  machines  (or  other  pro¬ 
ducts)  will  make  it  necessary  for  the  users  to  obtain  machines  and 
other  products  of  greater  rating  or  size,  which  will  result  in  increas¬ 
ed  material  consumption.  In  the  second  case,  the  type  range  of  products 
Is  Increased  by  a  factor  of  2  which  will  effect  the  production  run 
length  and  the  labor  input.  The  operational  expenses  will  also  vary. 

The  series  which,  according  to  calculations  will  ensure  the  most  favo¬ 
rable  relationship  between  expenses  and  lowest  total  costs  will  be  op¬ 
timal. 

As  an  example,  the  authors  of  this  method  have  substantiated  by 
technical  and  economic  considerations  parametric  series  of  crane  elec¬ 
tric  motors  and  milling  machines.  Their  calculations  showed  that  the 
R40  rather  than  the  R20  series  of  crane  electric  motors  is  optimal, 
which  creates  doubts  as  to  the  reliability  of  the  calculations.  With 
respect  to  parametric  series  of  horizontal,  vertical  and  general  pur¬ 
pose  milling  machines,  produced  by  the  Gor*kiy,  Dnitrovsk  and  other 
machine  tool  building  plants,  the  calculations  affirmed  the  fact  that 
the  RIO  series  Is  optimal.  Contraction  or  expansion  of  this  series  re¬ 
sults  in  additional  expenses  in  production  as  well  as  in  operation. 

At  the  present  time,  many  machine  building  branches  elaborate  di¬ 
mensional  series  of  machines  and  equipment  needed  by  our  national  eco¬ 
nomy*  This  work  Is  based  primarily  on  the  technical  and  economic  ef¬ 
fectiveness  of  one  or  another  series.  As  a  characteristic  example,  we 
can  refer  to  work  performed  in  the  field  of  food  machine  building,  which 
is  characterized  by  an  extensive  nomenclature  of  machines  and  equip¬ 
ment  that  it  produces.  The  main  parameter  for  the  majority  of  kinds 
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of  this  production  equipment  is  productivity;  equipment  series  are  on¬ 
ly  infrequently  constructed  by  the  volume,  capacity  and  other  parame- 

i 

ters.  According  to  the  opinion  of  specialists  of  this  branch,  such  a  f 

£ 

i 

dimensional  series  would  be  desirable,  in  which  the  greatest  shop  ? 

would  be  served  by  either  one  machine  or  one  flow  line,  operating  at  j 
full  capacity.  Versions  in  which  each  shop  is  served  by  several  machi¬ 
nes  or,  conversely,  when  one  machine  gives  full  value  service  to  seve-  j 

| 

ral  shops  are  also  possible.  j 

I 

The  optimal  version  of  a  dimensional  series  is  determined  by  cal-  ! 

I 

culatlng,  using  a  typical  method,  the  economic  effectiveness  of  cap!- 

| 

tal  expenditures  and  new  equipment.  In  calculating  the  effectiveness 

1 

* 

of  different  versions  of  dimensional  series  of  good  equipment  in  the 

I 

given  case,  consideration  is  given  only  to  those  expenses  which  vary  1 

-  | 

depending  on  the  chosen  value  of  the  main  parameter.  Cost  elements  which 


do  not  Change  with  the  choice  of  any  dimensional  series  are  not  consl- 

,  -■  j 

dered  in  these  calculations.  For  example,  -the  dimensional  series  of 

salami  producing  equipment,  based  on  unification,  includes  six  standard 
equipment  sizes  with  an  output  of  1.25,  2.5,  5,  10,  20  and  40  tons/hour 
(according  to  the  derived  BIO  series).  Economic  effectiveness  calcula¬ 
tions  show  that  the  series  optimal  for  the  nearest  future  is  still  that  j 

which  includes  only  three  standard  sizes  of  equipment  with  an  output  j 

-  ------  -  .  J 

of  2.5,  10  and  40  tons/hour,  I.e.  constructed  from  the  derived  I©  se-  f 
ries.  This  shows  the  great  significance  of  the  problems  of  economic  I 

Jr- 

substant lat ion  of  the  dimensional  series  being  elaborated.  j 

Creation  of  a  methodology  of  technical  *uid  economic  substantia-  J 
tlon  of  dimensional  machine  and  equipment  series  and  of  corresponding  | 
parametric  standards  being  elaborated,  which  would  be  convenient  for  | 
practical  purposes,  is  at  the  present  time,  the  most  urgent  from  among  j 

l 

all  the  methodological  tasks  in  the  standardization  and  normalization 
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field.  Much  too  little  -.-as  done  in  this  direction.  For  a  number  of  rea¬ 
sons,  research  work  has  not  been  properly  developed.  They  have,  in  the 
end,  been  reduced  to  some  or  other  modifications  of  the  existing  metho¬ 
dologies,  based  on  collecting,  analyzing  and  comparing  various  recordr 
ed  and  other  data. 

Substantiation  of  the  technical  and  economic  effectiveness  by 
using  all  these  methodologies  is  distinguished  by  being  very  work  con¬ 
suming  and  complex.  In  the  meantime,  a  need  exists  for  a  methodology 
which  would  make  possible  to  rapidly  determine  results  with  sufficient 
accuracy.  This  is  the  reason  why  we  must  return  to  those  original 
thoughts  which  were  briefly  illuminated  in  the  beginning  of  this  chap¬ 
ter. 

Much  can  be  achieved  by  mathematical  methods,  however,  the  great 
opportunities  presented  by  mathematics  are  extremely  little  used  in 
standardization  and  normalization  work.  In  particular,  it  is  possible 
to  theoretically  solve  also  _the  problem  of  elaborating  guiding  materials 
for  rapid  and  reliable  calculation  of  the  economic  effectiveness  of 
standardization  and  of  substantiation  of  proposals  of  parametric  stand¬ 
ards  for  machines  and  equipment t  which  is  being  considered. 

4.  THE  EXBECTED  SAVING  EFFECTED  BY  ADAPTING  NORMAL  STANDARDS 

The  evolved  practice  and  methodology  for  elaboration  of  machine 
building  normal  standards  call  for  estimating  their  economic  effective¬ 
ness  in  the  form  of  savings  achieved  by  the  lowering  of  the  net  cost 
made  possible  by  centralized  production  of  the  normalized  items  at  spe¬ 
cialized  plants.  Thus,  according  to  calculations  of  the  VNIIMASh,  the 
net  cost  of  normalised  reducers  can  be  lowered  by  40-505?,  of  variable 
speed  drives  by  505?,  of  sprocket  gears  by  30^  which,  according  to  Ta¬ 
ble  65*  corresponds  to  Increasing  the  output  of  reducers  by  a  factor 
of  15-30,  of’  variable  speed -drives  by  a  factor  of  30  and  of  sprocket 
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gears  by  a  factor  of  5.  Decreasing  the  number  of  standard  sizes  of 
crossed  belt  pulleys  by  a  factor  of  10  and  of  packing  rings  by  a  fac¬ 
tor  of  3,  as  a  result  of  normalization,  will  correspondingly  affect  a 

I 

possible  37  and  20#  saying,  when  these  will  be  produced  at  specialized 
plants. 

The  question  arises?  why  is  the  specialization  of  the  production 
of  a  number  of  products,  characteristic  for  machine  building  normal 
standards,  so  relatively  weakly  developed,  if  it  is  so  highly  effec¬ 
tive?  Before  we  answer  this  question,  we  should  recall  that  a  major 
task  of  the  present  time  development  of  the  economy  of  the  Soviet  Union  J 
is  maximal  gain  of  time  in  the  world-wide  economic  competition  between  j 
socialism  and  capitalism.  Practical  experience  shows  that  at  the  pre- 

i 

sent  time,  this  condition  is  best  satisfied  by  branch  specialization 
of  production  and,  necessarily,  the  branch  normalization  that  goes 
with  it.  They  exert  a  substantial  effect  not  only  on  lowering  the  net 
cost  of  assemblies,  subassemblies  and  components,  tat  also  on  Increas¬ 
ing  the  output  of  machines,  i.e.  they  are  instrumental  in  achieving  a 
maximal  time  gain  in  most  rapidly  providing  the  national  economy  of 

I 

the  USSR  by  the  machines  and  equipment  it  needs.  This  can  be  shown  j 

.  ‘  i 

through  an  example  of  tractor  building. 

-  -v  _  t 

In  order  to  sharply  increase  the  tractor  output  in  the  next  few  j 
years,  a  system  of  assembly  and  component  specialized  plants  is  being  j 
created.  Branch  centralization  and  specialization  of  production  will  j 

7:  '  -  | 

ensure  lowering  the  net  cost  of  assemblies,  subassemblies  and  compo-  I 

| 

fr" 

nents  by  up  to  46#  and  increasing  the  tractor  output  by  a  factor  of  | 
2.5.  Had  the  product  specialization  of  the  existing  plants  been  retain-- 
ed.  It  would  have  been  necessary  to  construct  five-six  more  new  large  j 
tractor  plants.  And  this  involves  large  capital  investments  and  a  long  | 
time  for  complete  assimilation  of  production  at  these  new  plants- 


combines.  In  addition,  creation  of  assembly  and  component  specialized 
plants  will  make  possible  more  extensive  use  of  tractor  assemblies, 
subassemblies  and  components  in  machines  of  other  functional  purpose. 
Branch  specialization  in  the  automotive  industry  is  developed  in  a  si¬ 
milar  manner. 

Unlike  branch  specialization  and  branch  normal  standards,  machine 
building  normal  standards  are  directed  toward  achieving  general  machi¬ 
ne  building  specialization.  Machine  building  normal  standards  positive¬ 
ly  promote  considerable  lowering  of  the  net  cost  of  individual  subas¬ 
semblies  and  components,  but  this  decrease  has,  as  yet,  only  an  unsub¬ 
stantial  effect  on  the  net  cost  of  those  machines  and  equipment  in  which 
these  individual  subassemblies  and  components  are  used.  Machine  build¬ 
ing  normal  standards  also  only  slightly  influence  the  actual  increase 
of  the  output  of  machines  and  equipment,  since  the  production  areas 
f red  in  this  case  are  not  of  decisive  significance. 

•The  greatest  economic  effect  is  obtained  by  simultaneously  utili¬ 
zing  assemblies,  subassemblies  and  components,  made  in  accordance  with 
state  standards,  normal  standards  and  unified  working  drawings. 

5.  EXAMPLES  OP  TECHNICAL  AND  ECONOMIC  EFFECTIVENESS 

The  scope  of  the  book  requires  that  we  limit  the  number  of  exam¬ 
ples  to  those  most  characteristic  with  respect  to  methodology.  They 
primarily  illustrate  those  standardization  and  normalization  results 
and  those  technological  advances  which  are  effected  by  them  in  the  prac¬ 
tice  of  machine  building  plants.  These  measures  can  be  recommended  for 
extensive  use.  It  is  required  to  show  also  ways  of  achieving  the  re¬ 
sults  of  certain  work  in  the  field  of  unification,  typificatlon  and 
aggregation  and  of  the  adaption  of  interchangeability.  More  detailed 
Information  and  a  bibliography  are  given  in  Reference  [1]. 

The  significance  to  the  national  economy  of  the  standardization 


of  allowances  for  cast  and  forged  blanks  Is  confirmed#  for  example,  by 
this  fact.  Tne  metal  wasted  in  chips  at  mass  production  plants  compri¬ 
ses  20-30#  and  in  unit  and  average  series  production  it  is  up  to  50 # 
and  more.  In  the  single  case  of  heavy  machine  building  plants,  about 
300,000  tons  of  chips  is  taken  off  annually  from  cast  and  forged  blanks 
for  the  existing  production  volume.  The  losses  in  the  given  case  are 
measured  not  only  by  the  cost  and  weight  of  the  metal  converted  into 
chips,  but  also  by  the  cost  of  excessive  machining;  here,  to  this  cost 
we  should  add  the  depreciation  costs  for  the  additional  equipment  and 
production  areas  which  are  required.  Rational  limitation  of  the  allow¬ 
ance  sizes  frees  production  capacities,  especially  in  machine  shops, 
which  can  be  used  for  increasing  the  output  of  machines  or  spare  parts. 
Decreasing  the  size  of  allowances  by  only  25#  gives,  at  the  scales  of 
heavy  machine  building,  a  75,000  ton  saving  of  metal  and  tremendous  sa¬ 
ving  of  the  labor  required  for  machining. 

The  production  of  blanking  shops  (casting  and  forging)  of  heavy 
machine  building  plants  is  still  planned  in  tons  and  not  In  sets,  which 
does  not  stimulate  the  tightening  of  machining  allowances  provided  for 
in  the  standards.  This  planning  principle,  in  addition,  promotes  con¬ 
cealment  of  outmoded  techniques  and  production  organization.  All  kinds 
of  distortions  and  misalignments,  which  result  from  outmoded  production 
processes  are  covered  up  by  large  allowances.  Standards  and  normal 
standards,  by  tightening  and  limiting  the  allowances,  promote  the  adap¬ 
tion  of  modern  production  processes,  but  this  requires  radically  chan¬ 
ging  the  planning  system. 

The  scale  of  plant  normalization  at  the  Uralmash  plant  Is  charac¬ 
terized  by  data  given  in  Table  67. 

Normalized  components  comprise,  on  the  average,  51#,  general  pur¬ 
pose  components  42.5#  and  special  components  6.5#  of  the  total  number 


TABLE  67. 

Saturation  of  Machines  by  Normalized  Components, 
in  % 
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A)  Components;  B)  crushers;  Cj  sintering  equip¬ 
ment;  D)  rolling  equipment;  E)  crane  equipment; 

P)  presses;  G)  normalized;  H)  general  purpose; 
i)  special. 

of  parts  in  machines  produced  by  this  plant.  As  a  result  of  develop¬ 
ing  normalization,  the  designing  at  the  plant  of  new  machines  has  al¬ 
ready  been  accelerated  by  35#  and  the  cycle  of  elaboration  of  working 
drawings  has  been  cut  by  25-35#-  This  normalization  process  is  conti¬ 
nuously  developed;  here,  the  quality  of  machines  is  improved  by  using 
normalized  and  unified  subassemblies  and  components,  which  have  been 
in  repeated  use.  The  cost  of  machines  saturated  by  normalized  and  uni¬ 
fied  subassemblies  is  lowered  and  the  operational  reliability  is  im¬ 
proved. 

As  a  result  of  aggregating  the  machine  designs,  the  designers  are 
in  a  position  to  more  thoroughly  finish  off  the  subassemblies.  The  ela¬ 
boration  of  production  processes  is  also  accelerated;  nere,  the  pro¬ 
duction  preparation  cycle  is  decreased  by  25-50#.  Typification  of  pro¬ 
duction  processes  makes  it  possible  to  improve  the  utilization  of  ma¬ 
chine  tools,  which  increases  the  productivity  of  labor  by  15-20#.  Nor¬ 
malization  exerts  a  great  influence  on  Improving  the  production  adapta¬ 
bility  of  machine  designs,  with  the  result  that  the  labor  input  is  de¬ 
creased  to  20  and  even  to  40#.  Group  orders  for  components  are  a  re¬ 
sult  of  standardization  and  normalization;  they  sharply  increase  the 
the  productivity  of  labor.  For  example,  a  group  order  of  fastening  com- 
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ponents  placed  with  the  Uralmash  plant  combined  with  the  use  of  more 
efficient  production  processes  and  equipment  has  Increased  the  produc¬ 


tivity  of  labor  by  a  factor  of  4-5. 
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duct  ion  of  normalized  components  -  has  lowered  the  labor  input  at  the 
Uralmash  plant  by  95*000  norm- hours  [36]. 

The  use  of  interchangeable  assemblies  accelerates  the  assembly 
cycle  by  a  factor  of  2-4.  Producing  excavators  by  series  production  me¬ 
thods  has  lowered  the  labor  input  required  for  machining,  by  47$  and 
for  assemblying  by  50$  and  has  decreased  the  total  labor  input  needed 
for  the  manufacture  of  drilling  installations  by  a  factor  of  5. 

With  respect  to  blast  furnace  equipment,  we  should  mention  the  re¬ 
sults  of  unifying  large  air  blowers,  where  up  to  90$  of  components  were 
unified.  This  has  correspondingly  affected  the  level  of  production 
equipment/output  ratio,  lowering  the  labor  input  and  increasing  the 
productivity  of  labor.  Aggregation  of  the  design  of  the  twin-motor 
winch  of  a  skip  loader  has  made  it  possible  to  produce  at  different 
plants,  in  a  coordinated  manner,  operational  and  emergency  brakes,  re¬ 
ducers  and  a  number  of  other  subassemblies.  A  large  amount  of  work  was 
performed  in  the  field  of  unification  of  hoisting  and  transport  equip¬ 
ment,  as  a  result  of  which  the  labor  required  for  production  was  de¬ 
creased  by  20$.  In  certain  designs,  the  weight  of  unified  subassemblies 
and  components  comprises  19  tons  for  a  total  weight  of  the  machine  of 
27.4  tons  [14]. 

Aggregation  and  interchangeability  gradually  extend  to  new  fields 
of  heavy  machine  building.  A  characteristic  example  of  this  is  a  boil¬ 
er  unit,  designed  for  operation  on  various  brands  of  coal  and  lignite 
and  also  on  shredded  peat  which  are  burned  in  the  pulverized  state.  The 
metal  part  of  the  boiler  weighs  335  tons.  The  boiler  design  provides 
for  placing  it  on  the  mounting  platfonn  in  the  form  of  27  large  units, 
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which  makes  It  possible  to  assemble  the  boiler  in  three  weeks  using  a 
minimal  labor  force.  The  dimensions  and  weight  of  each  unit  are  such 
that  they  can  be  transported  by  railroad.  The  ratio  of  the  weight  of 
the  brick  furnace  wall  erected  prior  to  assemblying  the  boiler  to  the 
total  weight  of  the  wall  comprises  about  805?.  Aggregation  of  the  boil¬ 
er  giving  the  numbers  of  the  component  units  is  shown  in  Fig.  12. 

Unification  of  stem  turbines  hat  made  it  possible  to  ensure  a  con¬ 
tinuous  increase  in  their  output  together  with  decreasing  the  number  of 
workers  by  a  factor  of  2.  The  total  labor  input  of  the  steam  turbine 
production,  as  a  result  of  unification  of  the  design  elements  of  tur¬ 
bines,  their  subassemblies  and  components,  has  decreased  by  a  factor 
of  6.  However,  it  should  be  noted  that  the  given  unification  could  have 
been  much  more  effective  if  it  were  performed  not  only  on  the  scale  of 
one  plant  (in  the  given  case  of  the  Leningrad  Metal  Products  Plant), 
but  on  the  scale  of  the  entire  domestic  turbine  building  industry. 

The  Leningrad  Metal  Products  Plant  has  elaborated  a  series  of 
standard  sizes  of  hydraulic  turbines,  which  use  10  wheel  types  with  a 
corresponding  gradation  of  diameters  (17  dimensions).  The  number  of 
standard  sizes  of  subassemblies  and  components  has  been  decreased  by  a 
factor  of  6  (of  some  components  even  by  a  factor  of  20).  The  unified 
subassemblies  and  components  of  hydraulic  turbines  comprise  4o£  of  the 
total  weight  of  the  machines.  As  a  result  of  utilizing  many  common  com¬ 
ponents  and  subassemblies,  the  time  required  for  designing  the  hydrau¬ 
lic  turbines  has  been  decreased  by  30-405?.  Unification  of  the  hydrau¬ 
lic  turbine  designs  has  made  it  possible  to  use  an  entirely  new  pro¬ 
cess  for  machining  the  turbine  components  on  special  and  gang  machine 
tools,  instead  of  the  previously  used  general  purpose  unique  machine 
tools,  the  Insufficiency  of  which  has  slewed  down  the  development  of 
turbine  building.  Unification  of  designs  and  the  new  production  process 


has  lowered  the  labor  input  required  for  producing  hydraulic  turbines 
by  a  factor  of  2  and  more. 


Pig.  12.  Aggregating  a  steam  boiler. 

The  Nevskiy  Lenin  Plant  performed  unification  of  turbocompresdors 
by  establishing  identical  dimensions  for  the  most  labor  consuming  cast 
parts  (housing,  diaphragms)  for  specified  output  and  pressure  inter¬ 
vals.  Thus,  for  example,  five  standard  sizes  of  large  blast  furnace 
air  blowers  use  identical  Intake  chambers,  diaphragms  and  bearings  and 
only  two  sizes  of  heating  chambers.  The  degree  of  unification  of  com¬ 
ponents  of  these  air  blowers  comprises  75-90$.  The  housings  of  two- 
ana  three- stage  lov;  delivery  blowers  (from  450  to  750  meters^/foin) 
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v/ere  unified  at  this  plant,  using  the  principle  of  composite  models, 
which  makes  it  possible  to  obtain  housings  of  varying  length  by  using 
changeable  elements  of  the  model.  The  degree  of  unification  reaches 
75-95$.  As  a  result  of  unification  performed  at  the  Nevskiy  plant,  the 
number  of  machine  types  v/as  decreased  by  a  factor  of  2-3  and  their  out¬ 
put  has  increased  by  25$. 

As  is  demonstrated  by  the  experience  of  a  number  of  plants,  con¬ 
siderable  savings  are  obtained  in  those  cases  when  typification  of  ma¬ 
chines  is  performed  concurrently  with  unification  of  their  subassem¬ 
blies  and  components.  Considerable  work  in  this  direction  v/as  performed 
by  the  Giprouglemash [State  Institute  for  the  Design  and  Planning  of 
Coal  Mining  Equipment];  v;hich  resulted  in  regulating  the  type  range  of 
mine  electric  locomotives,  scraper  conveyors,  mine  cars  for  operating 
mines,  screening  machines,  pulverizers  and  other  mining  and  shaft  equip¬ 
ment  and  in  unification  of  their  components.  A  summary  of  this  work  ^ 
characterized  by  Table  68.  This  typification  v/ould  not  have  been  fully 
valued  if  it  v/ere  not  accompanied  by  unification;  results  of  this  v/ork 
deserve  study  and  utilization  by  those  machine  building  branches  in 
which  these  problems  have  not  as  yet  been  properly  solved.  Table  69 
presents  a  summary  of  data  characterizing  the  results  of  unification 
of  mine  electric  locomotives. 

Unification  of  subassemblies  and  components  of  mining  equipment 
had  a  positive  effect  also  on  the  present  machine  stock  operating  in 
the  mines,  since  by  additional  design  of  relatively  simple  components, 
it  has  become  possible  to  replace  subassemblies  of  old  machines  by  uni¬ 
fied  Interchangeable  subassemblies.  This  shows  the  way  for  achieving 
large  scale  modernization  of  older  equipment  by  using,  in  scheduled 
repairs  of  the  equipment,  unified  subassemblies  made  at  specialized 
plants. 


-  475  - 


TABLr.  68. 


Aggregation  of  large  capacity  overhead 
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cranes,  involving  the  replacement  of  trans¬ 
mission  driven  track  wheels  by  self-proper 
led  rockcr-bar  carriages,  has  sharply  de-*  i 
creased  the  labor  time  required  for  produc¬ 
tion.  The  above  rocker-bar  carriages  are. 
assemblies  contained  from  the  design  and 
production  engineering  point  of  view,  which 
can  be  manufactured  and  tested  independen¬ 
tly  from  the  manufacture  of  the  crane  pro¬ 
per.  This  makes  it  possible  to  organize 
centralized  production  of  rocker- bar  car¬ 
riages  at  specillzed  enterprises.  It  is  ex¬ 
pedient  to  establish  a  standard  parametric  * 


series  of  these  carriages,  taking  into  account  supplying  the  standard. 


carriages  to  all  plants  producing  heavy  overhead  and  gantry  cranes.  Ag-  j 
gregation  of  rocker-bar  carriages  has  cut  the  weight  of  cranes  by  3-15 
tons  (depending  on  the  capacity  and  span  of  the  crane).  The  number  of 
crane  components  has  been  decreased  by  180-200  designations;  here^all/ 


these  components  required  machining.  The  labor  time  required  was  de- 

i- 

creased  by  6-10^.  This  entire  work  was  performed  at  the  Slbtyazhmasli  j 

I 

[Siberian  Heavy  Machinery]  plant.  j 

The  Siberian  Heavy  Machinery  Plant  is  occupied  for.  a  long  time  al-  j 

e 

I 

ready  by  designing  and  producing  large  capacity  cranes,  but.  these  4 

r 


cranes  has  shortcomings.  They  were  heavy,  had  a  short  service  life  and  { 

were  not  convenient  in  servicing;  their  net  cost  was  high  and  the  plaszt  j 

i 

lost  income.  All  this  was  due  to  the  fact  that  the  cranes  were  designed  | 

-  I 

and  produced  individually,  each  crane  was  designed;  anew,  with  the  re-  j 


suit  that  designs  were  elaborated  having  a  variety  of  shapes  and  sizes— 
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TABLE  69. 

Unification  of  Mine  Electric  Locomotives. 
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1)  Elements  of  unification;  2)  number;  3)  before 
unification:  4)  after  unification;  5}  decrease 
in  $6;  6)  designs  of  subassemblies;  7)  standard 
sizes  of  subassemblies;  8)  standard  sizes  of  com¬ 
ponents;  9)  metals  grades;  10)  grades  of  non- 
metallic  materials;  ll)  metal  brands;  12)  types 
of  fastening  components;  13)  standard  dimensions 
of  fastening  components;  14)  diameter  of  through 
holes;  15)  threads;  16)  fits;  17 )  (fixed-)  limit 
gages:;  18)  plug  gages;  19)  snap  gages. 

Under  these  conditions,  it  was  difficult  to  adapt  modern  high- produc¬ 
tivity  production  processes,  it  was  impossible  to  organize  series  pro¬ 
duction  of  subassemblies  and  components. 

The  new  crane  designs  were  elaborated  on  the  basis  of  extensive 
unification  of  subassemblies  and  components.  Despite  the  fact  that  the 
nomenclature  of  this  plant  (according  to  A.V.  Vernik)  embraces  about 
300  standard  sizes  of  overhead  cranes  with  considerable  differences 
in  design,  it  was  possible  to  find  not  only  common  principal  solutions, 
but  also  to  use  components  and  subassemblies  of  the  same  type  and,  fre¬ 
quently  also,  entirely  identical  elements. 

As  a  result  of  this,  the  cranes  produced  at  the  present  time  con¬ 
sist  in  85-90^  of  unified  components,  which  are  constantly  re-used  in 
the  production.  Extensive  unification  has  made  it  possible  to  use  se- 
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ries  production  methods  at  the  plant.  As  a  result,  the  nev:  crane  de¬ 
signs  are  more  refined,  have  a  longer  service  life  and  are  less  labor 
consuming  than  the  old  designs.  The  net  cost  of  the  cranes  v/as  decrea¬ 
sed  and  this  production  unit  became  profitable,  rather  than  money  los¬ 
ing.  The  considerable  decrease  in  the  utilized  assortments  of  rolled 
stock,  cables,  electrical  equipment,  bearings  and  other  purchased  ar¬ 
ticles  and  materials  has,  as  a  result  of  unification,  made  it  possible 
to  improve  the  organization  of  material  and  tools  supply. 

The  Novo-Kramatorskiy  machine  building  plant  has  typified  hot- 
forging  machines,  in  which  it  has  unified  the  designs  and  dimensions 
of  friction  clutches,  pneumatic  control  and  lubricating  system  appara¬ 
tus,  brake  drives  and  a  number  of  other  components. 

The  Staro-Kramatorskiy  machine  building  plant  has  typified  adjust¬ 
ing  machines,  with  the  result  that  the  number  of  their  standard  sizes 
was  decreased  by  20^.  The  subassemblies  and  components  within  the  se¬ 
ries  of  these  machines  were  extensively  unified. 

The  basis  of  technical  policy  for  all  machine  building  and  instru¬ 
ment  branches  is  transition  to  more  progressive  production  processes, 
based  on  extensive  use  of  special  and  gang  machine  tools;  the  Soviet 
machine  builders  still  produce  them  in  insufficient  numbers.  More  ex¬ 
tensive  use  of  standard  assemblies  in  the  design  of  metal  cutting  ma¬ 
chine  makes  it  possible  to  use  up  to  90$  of  common  components,  whose 
production  can  be  fully  centralized  and  specialized.  One  recently  made 
automatic  line,  put  together  from  gang  machine  tools,  uses  only  5-5# 
of  special  components;  all  the  remaining  components  are  unified.  The 
time  required  for  designing  gang  machine  tools,  including  preparation 
of  working  drawings,  is  by  a  factor  of  3 -4  shorter  than  that  needed 
for  designing  special  mach-.  tools,  which  contain  a  very  low  percen¬ 
tage  of  unified  components.  At  the  present  time,  the  field  of  machine 
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tool  aggregation  is  continuously  expanding  and  begins  to  embrace  ma¬ 
chine  tools  of  varying  production  process  purposes. 
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the  shipbuilding  industry.  Characteristic  examples  are  presented  in  the 
first  edition  of  this  book  [1]. 


scr  -  >u 
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[Footnote] 


449  Here  and  subsequently,  this  term  denotes  a  standard  or  a 

normal  standard. 
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Chapter  15 

THE  FUNCTIONS,  STRUCTURE  AND  STAFFS  OF  STANDARDIZATION 
AND  NORMALIZATION  ORGANS  IN  MACHINE  BUILDING 

1.  THE  EXISTING  SITUATION 

The  general  picture  of  the  state  and  activity  of  standardization 
and  normalization  organs  in  the  different  echelons  of  the  machin,  build¬ 
ing  Industry  is  variegated  and,  In  many  cases,  unsatisfactory.  Many 
plants  still  do  not  have  fully  staffed  standardization  and  normaliza¬ 
tion  departments  or  offices  (OSN  or  BSN).  Their  staffs,  as  a  rule,  are 
insufficient  for  normal  development  of  work.  The  attitude  of  the  entei>- 
prise  administrations  toward  the  activity  of  local  and  branch  standard¬ 
ization  and  normalization  organs  depends  to  a  large  extent  on  the  level 
of,  at  which  the  problems  are  evaluated  and  on  the  technical  and  econo¬ 
mic  conveniences  which  are  obtained  by  the  use  of  standards  and  normal 
standards.  This  attitude  not  only  determines  the  place  of  the  OSN  or 
BSN  in  the  general  system  of  the  enterprise  organization  and  their  sub¬ 
ordination,  but  their  position  with  respect  to  the  significance  of  the 
work  being  performed.  Conjunctive  factors  also  exert  their  influence. 

For  example,  one  of  the  largest  Leningrad  plants  had  before  the 
war  an  active  normalization  and  standardization  department,  with  a 
staff  of  26  persons.  This  department  has  implemented  a  large  volume  of 
work  in  the  field  of  adapting  standards  and  normal  standards,  ha3  ela¬ 
borated  many  useful  plant  normal  standards,  not  only  for  production 
tooling  but  also  for  the  main  production  and  has  also  elaborated  (with 
the  participation  of  the  plant's  design  department),  a  series  of  branch 
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normal  standards  and  unclassified  working  drawings  for  all  plants  of 
the  given  branch  of  industry,  according  to  these  normal  standards.  Af¬ 
ter  the  war  has  ended  and  the  plant  reconstructed,  the  staff  of  its 
BSN  consists  of  several  persons,  who  are  barely  capable  of  keeping  up 
with  ^current  work. 

However,  it  would  be  incorrect  to  assume  that  this  picture  is 
characteristic  of  the  majority  of  Soviet  enterprises.  We  can  quote 
other  examples  showing  that,  given  the  proper  organizational  preparation 
and  well  formulated  problems,  the  standardization  and  normalization  or¬ 
gans  operate  with  high  economic  and  technical  results.  The  experience 
of  their  work  should  be  propagandized.  The  organization  of  standardi¬ 
zation  and  normalization  in  the  shipbuilding  industry  is  characteristic 
in  this  respect. 

The  principal  difference  in  the  standardization  situation  in  uhe 
shipbuilding  Industry  in  comparison  with  many  machine  building  branches 
is  the  existence  of  the  Central  Design  Standardization  Office  (TsKBS), 
created  by  the  decree  of  the  Government  of  the  USSR  toward  the  en  of 
1943  on  the  basis  of  one  of  the  largest  branch  T'sKB  [Central  Design  Of¬ 
fice]  of  the  shipbuilding  industry.  The  TsKBS  has  been  charged  with 
extensive  tasks  in  the  field  of  standardization,  normalization  and  uni¬ 
fication.  Briefly,  they  can  be  presented  in  the  following  form: 

l)  elaboration  of  state  standard  and  branch  normal  standard  pro¬ 
posals  predominantly  in  the  field  of  shipboard  machine  building;  2) 
elaboration  and  establishment  of  basic,  principal  noims,  such  as:  steam 
parameters,  types  of  main  and  auxiliary  mechanisms,  the  kind  of  elec¬ 
tricity  and  its  voltage  for  shipboard  installations,  strength  norms 
and  other  general  technical  problems;  3)  elaboration  of  proposals  and 
issuance  of  working  drawings  of  unified  shipboard  mechanisms  and  equip¬ 
ment;  4)  conduct  of  research  and  experimental  work  in  the  field  of 
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standardization  and  normalization;  5)  study,  systematization  and  uti¬ 
lization  of  foreign  and  domestic  experience  in  the  field  of  standard¬ 
ization  and  normalization;  6)  organization  of  a  central  records  office 
providing  all  enterprises  of  the  shipbuilding  industry  with  methodolo¬ 
gical  instructions;  7)  planning  the  standardization  and  normalization 
work,  control  and  correlation  of  experience  acquired  in  the  operation 
of  standardized,  normalized  and  unified  products;  8)  technical  and  eco¬ 
nomic  analysis  of  the  adaption  of  state  standards  and  normal  standards, 
etc.;  9)  performing  the  obligations  of  the  base  organization  with  res¬ 
pect  to  standardization  and  normalization. 

During  the  last  few  years,  the  TsKBS  is  performing  an  ever  ex¬ 
panding  volume  of  work  in  the  field  of  ship  machine  building,  it  has 
intensified  its  control  over  the  adaption  of  standardized,  normalized, 
and  unified  mechanisms  and  other  products  into  the  design  and  construc¬ 
tion  of  seagoing  and  river  vessels;  the  quality  of  norms  documentation 
being  put  out  has  been  improved,  since  they  are  now  elaborated  by  spe¬ 
cialized  TsKBS  departments  and  specialized  organizations  to  which  the 
TsKBS  assigns  work. 

The  leadership  and  organization  of  all  work  in  the  field  of  ship¬ 
building  standardization  and  of  all  forms  of  normalization  (including 
local  normalization)  and  unification,  is  in  the  hands  of  one  of  the 
departments  of  the  TsKBS,  which  has  been  organised  especially  for  this 
purpose,  xtfhich  ensures  the  necessary  uniformity  and  coordination  of  the 
enumerated  work  in  the  entire  system  of  the  shipbuilding  industry. 

The  activity  of  the  TsKBS  is  very  varied;  as  an  example  It  can 
be  characterized  by  the  work  performed  in  the  field  of  unification. 
Unification  of  shipboard,  mechanical  and  electrical  equipment,  which 
embraces  simultaneously  a  very  considerable  number  of  future  ship  de¬ 
signs,  was  performed  in  several  stages.  As  a  result  of  this  work,  the 
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production  of  more  than  10,000  standard  sizes  of  unnecessary  and  out¬ 
moded  products  used  in  shipbuilding,  has  been  discontinued  and  a  new 
nomenclature  of  various  products  has  been  established;  This  nomencla¬ 
ture  is  now  used  by  all  shipbuilding  organizations  for  design  and  pro¬ 
duction  purposes. 

Unification  performed  on  an  integrated  scale  has  contributed  to 
the  adaption  into  the  design  and  production  practice  of  more  refined 
specimens  of  mechanisms,  equipment,  fittings  and  other  products.  Along¬ 
side  with  unification  of  mechanisms  and  other  products  as  a  whole,  the 
time  consuming  work  of  unification  of  their  subassemblies  and  compo¬ 
nents  was  also  performed.  For  example,  the  unification  of  pipe  fittings 
(valves)  has  decreased  the  number  of  standard  dimensions  from  354  to 
140,  the  number  of  their  components  from  938  to  487  and  the  number  of 
design  elements  was  reduced  from  79  to  54.  The  number  of  standard  si¬ 
zes  of  products  in  another  group  of  fittings  was  decreased  from  202  to 
51,  the  number  of  their  components  was  reduced  from  871  to  311  and  the 
number  of  design  elements  from  1240  to  690.  All  this  has  made  it  possi¬ 
ble  to  decrease  the  need  in  production  tooling  for  the  manufacture  of 
fittings  only  as  follows:  the  number  of  fixtures  was  cut  by  680  pieces, 
of  diesets  by  55  pieces,  of  patterns  by  63  pieces  and  of  tools  by  1866 
pieces. 

The  unification  performed  by  the  TsKBS  has  made  it  possible  to 
achieve  product  specialization  of  production.  A  number  of  plants  have 
organized  specialized  production  of  many  subassemblies  and  components. 
Extensive  adaption  into  production  of  unified  mechanisms  and  other  pro¬ 
ducts  is  ensured  by  the  fact  that  the  shipbuilding  system  has  centrali¬ 
zed  design,  performed  in  vhe  SKB  and  TsKB.  All  order  documents,  com¬ 
piled  by  the  branch  SKB  and  TsKB  are  inspected  by  the  department  of 
specialized  production  of  the  TsKBS,  which  does  not  permit  production 


of  mechanisms  and  other  products,  not  listed  in  catalogs  of  the  re¬ 
commended  nomenclature.  All  designs  of  new  specimens  must  be  substan¬ 


tiated  in  the  prescribed  manner;  only  in  this  case  are  order  for  them 
taken.  Inspection  of  order  documents  is  one  of  forms  of  control  of  the 
adaption  of  standards  and  normal  standards.  Another  form  of  control  is 
periodic  inspection  of  enterprises,  performed  by  the  TsKBS. 

Standardization,  as  a  factor  of  tehnologieal  progress  in  machine 
building,  can  be  characterized  by  the  following  example.  Up  to  quite 
recently,  shipbuilding,  as  well  as  other  branches  of  the  national  eco¬ 
nomy,  has  used  steel  and  bronze  pipeline  fittings,  barrel-shaped  in 
form,  while  the  foreign  practice  was  to  use  fittings  of  a  more  refined 
design,  using  a  stremlines  housing.  Standardization  has  established 
this,  more  refined,  type  of  fittings,  which  has  gradually  replaced  fit¬ 
tings  with  the  barrel- shaped  housing. 

The  activity  of  the  TsKBS  has  justified  itself  especially  during 
transition  to  territorial  management  of  plants,  since  this  office  is 
actually  a  base  standardization  and  normalization  organization,  the 
staff  of  production  specialization  in  that  branch  of  the  industry,  im¬ 
plementing  a  uniform  technical  policy  in  the  field  of  ship  machine 
building. 


During  a  number  of  years,  the  TsKBS  was  the  only  central  branch 
standardization  and  normalization  organization.  But,  now,  the  experience 
this  office  has  acquired  has  been  transmitted  to  a  number  of  branches 
of  industry.  For  example,  the  instrument  making  and  other  branches  of 
the  industry  have  specialized  design  offices  for  standardization  and 
normalization.  The  activity  of  these  SKBSN  [Specialized  Design  Offices 
for  Standardization  and  Normalization]  is  especially  effective  at  those 
points  where  the  objects  of  production  are  frequently  replaced  by  new 
ones  and  their  design  and  manufacture  is  time  consuming  and  long.  Staxv- 
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dardization  and  normalization  help  leading  designers  to  more  rapidly 
and  better,  elaborate  new  objects  of  production  and  they  also  aid  the 
plants  In  more  rapidly  and  qualitatively  reproducing  them  in  the  metal. 

The  creation  of  branch  organization  of  the  type  of  TsKBS  or  SKBSN 
promotes  the  participation  in  standardization  and  normalization  work  of 
experienced,  highly  skilled  specialists. 

In  accordance  with  the  decision  of  the  Council  of  Ministers  of 
the  USSR,  all  machine  building  and  instrument  making  plants  organize 
standardization  and  normalization  departments,  offices  or  groups.  An 
ever  increasing  number  of  engineers  and  technicians  participate  in  their 
work. 

The  scientific  and  technical  propaganda  of  standardization  and 
normalization,  especially  In  the  field  of  propagandizing  better  forms 
for  their  organization  is,  as  yet,  very  weakly  implemented  by  us. 

Of  interest  is  the  experience  of  Japan,  which  annually  conducts 
a  standardization  week.  A  large  number  of  activities  take  place  during 
this  week,  such  as  conferences,  reports,  lectures,  exhibitions.  Stan¬ 
dardization  is  popularized  as  a  field  of  work  for  industrial  engineers, 
the  use  of  standards  is  also  propagandized.  The  activity  of  individual 
specialists,  which  have  during  this  performed  best  standardization  work. 
Is  noted. 

The  solution  of  organizational  problems  in  other  countries,  for 
example,  of  France,  is  also  characteristic. 

2.  FUNCTIONS  OF  STANDARDIZATION  DEPARTMENTS  OF  FRENCH  MACHINE  BUILDING 
PLANTS 

French  engineers,  which  have  developed  a  national  school  of  nor¬ 
malization,  have  enriched  its  practices  by  a  number  of  valuable  metho¬ 
dological  manuals.  One  of  these  manuals  Is  the  normal  standards  engi¬ 
neer's  handbook,  issued  by  the  French  Normalization  Association  AFNOR 
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in  1958.  This  handbook  illuminates  in  detail  the  functions  of  the  nor¬ 
malization  service  at  a  machine  building  plant,  which  are  of  interest 
in  the  elaboration  of  the  Soviet  system  of  organization  of  standardi¬ 
zation  and  normalization  services  in  machine  building. 

The  first  function.  The  activity  of  the  plant  normalization  ser¬ 
vice  (department)  begins  with  establishing  the  technical  policy  of  nor¬ 
malization  at  the  given  enterprise.  The  technical  policy,  after  it  has 
been  carefully  formulated,  is  approved  by  the  plant  administration. 

The  implementation  of  this  policy  is  the  main  function  of  the  plant 
normalization  department.  The  enterprise  administration  has  an  exact 
idea  about  the  goals  and  problems  of  normalization  work  being  perform¬ 
ed  and,  for  this  reason,  it  is  in  a  position  to  demand  effective  work¬ 
ing  methods  from  the  entire  plant  personnel.  As  experience  is  accumula¬ 
ted,  the  staff  of  the  normalization  department  prepares  suggestions  for 
refinement  or  modification  of  the  normalization  policy. 

The  normalization  department  organizes  and  further  systematical¬ 
ly  conducts  simplification  of  products  and  their  elements  being  made 
by  the  plant,  of  purchases  products,  materials  and  semifinished  products 
used  and,  also,  elaborates,  together  with  the  staff  of  the  quality  con¬ 
trol  service,  instructions  about  uniform  testing  methods.  Here,  neces¬ 
sary  attention  is  paid  to  the  clarification  of  the  profitability  of 
their  activity.  It  should  be  noted,  that  systematic  work  for  determin¬ 
ing  the  profitability  of  its  activity  is  a  characteristic  trait  of  the 
organization  of  normalization  at  French  plants. 

The  second  function.  The  normalization  department  also  provides 
its  enterprise  with  a  complete  set  of  French  national  normal  standards 
(in  our  terminology  these  are  called  state  standards),  which  are  of 
Interest  to  the  given  enterprise  and  also  with  the  corresponding  branch, 
plant,  company  and  other  local  normal  standards  used  in  France,  of  fo- 
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reign  standards  and  normal  standards,  obtained  through  the  AFNOR.  The 
department  selects  technical  journals  pertaining  to  normalization  and 


related  problems* 


The  employees  of  the  plant 
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rious  literary  works,  particularly  with  respect  to  the  techniques  and 
methodology  of  elaboration  of  normal  standards  and  to  the  problems  of 
improving  skills  in  the  field  of  normalization.  It  also  organizes  pro¬ 
per  storage  of  the  entire  enumerated  external  normalization  documenta¬ 
tion. 


The  third  function.  This  function  is  related  to  the  adaption  of 
the  aforementioned  normalization  documentation  at  the  given  enterprise. 
Two  adaption  methods  are  used.  One  of  them,  consists  in  the  adaption 
of  normal  standards  and  other  technical  documentation,  without  any  re¬ 
visions  to  make  them  to  conform  to  specific  needs.  The  second  method 
involves  some  kind  of  revision.  The  methodology  recommended  for  these 
revisions  takes  into  account  conformance  to  copyrights. 

The  fourth  function.  The  plant  normalization  department  elaborates 
its  own,  local  normal  standards  and  also  certain  branch  normal  stand¬ 
ards,  which  are  of  interest  to  a  number  of  enterprises.  This  function 
is  performed  in  those  cases  when  the  normalization  problem,  solved  with¬ 
in  the  framework  of  the  given  plaiit,  was  not  first  analyzed  (in  the 
French  terminology  -  studied)  at  the  national  scale.  This  means  that 
the  establishing  of  branch  and  plant  normal  standards  for  certain  spe¬ 
cific  products  is  recommended  only  in  the  case  when  the  elaboration  of 
a.  state-wide  normal  standard  Is  considered  as  Inexpedient  or  premature. 

All  this  requires  Inspired  work  by  the  staff  of  the  plant  normalization 

* 

department,  especially  at  the  initial  stage  of  their  activity,  when  the 
technical  policy  of  normalization  and  the  subject  field  of  future  work 
Is  being  determined.  The  implementation  of  this  function  is  related  to 
the  proper  execution  of  work  in  accordance  with  the  second  and  third 
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functions. 


The  fifth  function.  The  distribution  of  the  plant  normal  standards 
to  the  corresponding  services,  shops  and  other  enterprise  subdivisions. 

A  procedure  for  distribution  of  normal  standards  (giving  the  quantity) 
and  also  a  pro.  edure  for  controlling  their  actual  use,  is  also  recommen- 
ded.  The  system  of  this  work  is  distinguished  by  its  variety  and  depends 
on  the  structure  of  the  enterprise  and  on  the  profile  of  its  speciali¬ 
zation.  Frequently,  the  persons  which  implement  control  over*  conform¬ 
ance  to  normal  standards  are  not  subordinated  to  the  normalization  de¬ 
partment.  Normalization  control  is  performed  systematically  only  at  lar¬ 
ge  plants  (by  our  concepts,  these  are  medium-sized  plants).  The  methods 
of  this  control  are  varied  and  not  regulated.  It  is  not  even  mandatory 
that  the  inspector  be  on  the  staff  of  the  given  plant.  Systematic  con¬ 
trol  of  drawings  and  other  technical  documentation  is  frequently  per¬ 
formed  by  representatives  of  various  scientific  and  technical  societies. 

The  sixth  function.  The  staff  of  the  plant  normalization  depart¬ 
ment  systematically  participates  in  the  work  of  national  and  internatio¬ 
nal  technical  committees,  subcommittees  and  commissions  concerned  with 
the  solution  of  individual  problems,  which  are  of  interest  to  the  gi¬ 
ven  enterprise.  The  normalization  department  studies  the  effect  of  this 
activity  on  the  current  work  of  the  plant  normalization  department  and 
analyzes  the  accumulated  experience.  The  work  of  the  staff  of  the  plant 
normalization  department  in  committees  and  commissions  promotes  widen¬ 
ing  their  horizons  and  .upgrading  their  skills  and,  few  this  reason,  it 
is  encouraged  by  the  plant  administrations. 

The  seventh  function.  Consideration  of  normal  standard  proposals 
of  various  levels  supplied  to  the  plant,  their  thorough  study  and  pre¬ 
paration  of  conclusions,  comprise  the  seventh  function  of  plant  nor¬ 
malization  departments.  In  addition,  the  department  critically  evalua- 
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tes  the  values  and  suggestions  with  respect  to  normal  standard  propo¬ 
sals  elaborated  by  the  given  plant,  supplied  by  other  plants.  Indus¬ 
trial  associations,  scientific  and  technical  organizations  and  socie¬ 
ties  and  also  from  individual  specialists.  The  department  prepares 
summaries  of  these  remarks  and  suggestions  and  prepares  its  ovm  con¬ 
clusions. 

The  eighth  function.  This  function  is  administrative  in  charac¬ 
ter  and  touches  upon  the  activity  of  the  normalization  department  per¬ 
sonnel  with  respect  to  personal  contacts  with  the  enterprise  manage¬ 
ment.  The  enterprise  management  should  pay  attention  to  normalization 
work  performed  at  the  plant  and  also  to  the  staff  of  this  department; 
it  should  understand  and  properly  evaluate  the  advantages  and  results 
obtained,  in  the  final  count,  by  the  use  and  development  of  normaliza¬ 
tion.  The  AFNOR  handbook  points  out  that,  if  no  such  attitude  with 
respect  to  normalization  work  is  exhibited  by  the  plant  administration, 
then  the  workers  of  the  department  should  find  support  for  their  work 
from  persons  more  competent  in  the  field  and,  through  them,  to  fight 
for  the  acknowledgement  of  the  usefulness  of  their  work  by  the  plant 
administration.  Thus,  the  eighth  function  involves  exhibiting  the  neces¬ 
sary  persistence,  purposefulness  and  faith  in  principles. 

In  the  plant  structure,  the  normalization  department  has  direct 
connections  with  the  administration.  In  23  cases  of  100,  the  depart¬ 
ment  Is  directly  subordinated  to  the  general  manager  of  the  firm.  A  si¬ 
tuation  prevails  at  a  number  of  plants  such  that  the  normalization  de¬ 
partment  Is  a  more  important  echelon  In  the  plant  structure  than  all 
the  remaining  technical  plant  services.  For  the  general  benefit  of  an 
enterprise  all  its  departments,  offices,  shops  and  other  subdivisions 
should  ensure  coordinated  Joint  work  in  elaborating  and  adapting  the 
normal  standards. 


Large  plants,  with  numerous  shops,  departments,  laboratories  and 
other  services  use  a  decentralized  system  of  normalization  organization. 
The  central  normalization  department  maintains  direct  relations  with 
national  and  branch  associations,  committees  and  other  organizations 

t 

working  in  the  normalization  field.  The  basic  function  of  the  central 
department  is  elaboration  of  directives  to  lower  standing  normaliza¬ 
tion  services  at  its  enterprise,  consultations  with  respect  to  their  I 

4  | 

work  and  prevention  of  duplicate  activity.  | 

c~  I 

The  principal  scheme  of  the  decentralized  system  of  normalization 
work  is  called  the  functional  hierarchy,”  which  shows  the  extensive¬ 
ness  of  the  functional  system  of  organization.  Such  a  system,  as  we  I 
know,  operates  well  only  when  run  by  highly  skilled  personnel  and  when 
the  responsibility  for  the  work  is  divided. 

The  structure,  composition  and  staffs  of  normalization  departments 
for  centralized  and  decentralized  organization  change,  depending  on  the  : 
number  of  problems  being  solved,  the  extent  of  coverage  of  production  j 
objects  by  normalization,  complexity  of  the  subject  field  being  elebo- 
rated,  peculiarities  of  the  enterprise,  the  scales  of  its  production 
and  coordination,  the  variety  of  types  of  machines  or  other  articles 
it  produces  and,  also,  on  the  frequency  with  which  the  models  of  these 
articles  are  changed. 

The  staff  of  the  normalization  service  at  the  plant,  including 


the  central  department  and  local  normalization  services  in  the  plant’s  : 

f 

subdivisions,  are  determined  by  the  number  of  workers  at  the  given  en-  ; 
terprise.  According  to  the  AFNOR  handbook,  for  example,  the  staff  of 

the  normalization  service  at  a  moderately- sized  plant,  employing  500  ; 

} 

jr 

persons  consists  only  of  tv/o  co-workers  -  an  engineer  and  a  highly  skil-  I 

g 

S' 

led  draftsman.  But  the  normalization  activity  at  a  moderately- sized  | 

plant  is  not  limited  to  the  work  of  only  these  persons.  | 
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The  technical  department  of  the  plant  keeps  records  of  the  sub- 
assemblies  and  components  being  used  at  the  plant,  puts  in  order  the 
maintenance  of  drawings,  etc.  It  classifies  the  products  being  made  and 
their  components  and  uses  this  classification  as  a  basis  for  simplifi¬ 
cation,  which  promotes  lowering  the  net  cost  of  products.  The  chief 
mechanic/s  department  performs  unification  of  subassemblies  and  compo¬ 
nents  of  plant  equipment  in  order  to  facilitate  and  accelerate  its  re¬ 
pairs.  The  production  department  performs  systematic  work  for  decreas¬ 
ing  the  number  of  designations  of  components  being  produced  and  for  low¬ 
ering  the  labor  time  going  into  production  by  adapting  normalized  sub- 
assemblies  and  components,  which  are  produced  by  large  batches. 

An  increase  In  the  annual  demand  for  the  same  components  and  sub 
assemblies  results,  in  the  terminology  of  the  handbook,  in  "lengthen¬ 
ing  the  production  series,"  with  the  result  that,  according  to  the  AFNOR 
the  net  cost  changes  Inversely  proportional  to  the  fourth  root  of  the 
series  length.  This  means  that,  under  conditions  of  French  machine 
building,  a  certain  mathematical  relationship  was  found,  relating  In¬ 
creasing  the  production  scale  (as  a  result  of  normalization)  and  the 
net  cost. 

The  plant* s  supply  department  derives  a  direct  benefit  from  nor¬ 
malization  and  because  of  this  it  participates  actively  in  It,  ensuring 
close  cooperation  between  normalization  workers  and  supply  workers  with 
respect  to  all  kinds  of  materials,  semi-finished  products  and  finished 
articles.  The  co-workers  of  the  supply  department  promote  effective  ad¬ 
aption  of  local,  branch  and  other  normal  standards,  ensure  operation 
control  of  its  use  and  do  not  permit  writing  out  of  orders  not  conform¬ 
ing  to  the  normal  standards  in  force. 

The  number  of  persons  actually  occupied  by  normalization  at  mode¬ 
rately-sized  machine  building  plants,  thus  considerably  exceeds  the 

-  491  - 


number  of  co-workers  of  the  normalization  service  (department,  office). 
The  number  of  workers  occupied  by  normalization  only  at  medium- 


sized  French  machine  building  plants,  not  including  those  charged  with 
storing  and  issuance  of  normal  standards,  reaches  10.  This  number  does 
not  include  worker's  of  other  shops,  departments  and  services  of  the 
plant,  which  perform  certain  normalization  functions  (in  a  manner  si¬ 
milar  to  that  described  abo"e),  alongside  with  their  main  activity.  Ac¬ 
cording  to  other  published  data,  ''or  example,  according  to  the  work  of 
G.  Boe  "General  conclusions  about  normalization  at  enterprises,  its 
cost  and  results,"  which  was  also  published  by  AFNOR,  the  normalization 
work  at  French  machine  building  plants  occupies  3  to  5$  of  the  total 


number  of  the  plant  personnel  and  work  in  the  field  of  research  and  5 

preparation  of  objects  for  new  production  (in  our  terminology,  this 
means  in  the  chief  designers  department),  occupies  from  5  to  10$  of  the 

w 

t 

enterprise  personnel.  | 

i 

The  main  function  of  plant  normalization  in  France  (according  to  f 
G.  Boe)  consists  in  classifying  the  production  and  utilizing  subassero-  } 

s 

blies  and  components  already  assimilated  and,  also,  purchased  semi-  | 

i" 

finished  products  and  general  purpose  articles  for  new  production  ob-  I 

» 

jects.  According  to  him,  the  decrease  of  the  component  nomenclature  I 

|- 

achieved  by  machine  building  plants  by  classification  methods,  reaches  I 

k 

15$  and  more.  § 

I 

The  total  saving  due  to  the  use  of  normalization  at  French  plants,  | 
according  to  G.  Boe,  reaches  5$  of  the  cost  of  the  articles  being  pro-  § 

.  i 

duced.  This  saving  is  created  mainly  by  "product  versatility"  which,  J 


in  our  terminology,  denotes  more  extensive  use  of  the  same  •  components  J 

and  subassemblies,  materials  and  semifinished  products  and  grades  of  f 

* 

£ 

products  for  various  purposes.  I 

if 

The  staff  of  the  normalization  service  studies  the  character  of  ! 
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the  equipment,  production  tooling,  accessories  owned  by  the  plant  and, 
also,  the  stocks  of  materials,  semi-finished  products,  components  and 
purchases  products.  Normalization  methods  are  used  for  comparing  the 
available  with  that  which  could  be  ensured  by  more  extensive  use  of 
normal  standards.  The  net  cost  of  articles  being  produced  can,  accord¬ 
ing  to  G.  Boe,  be  decreased  by  10-20^.  If  we  compare  these  economic 
results  of  normalization  to  the  cost  of  maintaining  the  personnel  of 
the  plant  normalization  service,  comprising  only  0.5^  of  the  cost  of 
products,  then  the  useful  effectiveness  of  normalization,  according  to 
G.  Boe,  reaches  considerable  dimensions. 

3.  THE  FIELD  OF  ACTIVITY  OF  STANDARDIZATION  AND  NORMALIZATION  ORGANS 
The  range  of  problems  with  which  the  local,  branch  and  territo¬ 
rial  standardization  and  normalization  organs  are  connected,  or  touch 
upon,  is  very  ext-'  no  ive  and  these  problems  are  varied  and  complex.  Be¬ 
lov/,  v/e  give  a  list  of  these  problems,  subdivided  into  a  number  of  sec¬ 
tions. 

1.  Technical  Policy  of  Standardization  and  Normalization.  Determination 
of  the  role  of  standardisation  and  normalization  in  the  progress  of  the 
given  enterprise  (enterprises),  in  Increasing  the  productivity  of  labor, 
improving  the  quality  of  the  produced  articles,  mechanization  and  auto¬ 
mation  of  production.  In  connection  with  these,  the  goals  and  problems 
of  standardization  and  normalization  are  refined  and  the  subject  field 
of  prospective  and  annual  work  plans  is  concretely  defined.  The  role  of 
the  enterprise  (enterprises)  in  the  development  of  state  standardization, 
general  machine  building  and  branch  normalization  is  determined.  The 
character  of  work  for  simplification  and  unification  of  objects  of  the 
main  and  auxiliary  production  is  clarified.  The  relationship  between 
the  local  standardization  and  normalization  organ  with  the  base  organi¬ 
zation  and  also  with  other  local  organs  at  analogous  or  related  enter- 


prises  is  concretely  defined. 

2.  Classification  and  Designation  of  Products. 

•The  purpose  of  this  work  is  ensuring  expedient  uniformity  of  de¬ 
signation  of  analogous  products,  their  subassemblies  and  components  and 
also  of  production  tooling,  materials,  semi-finished  products  and  pur¬ 
chased  articles  used.  A  connection  with  base  organizations  and 

analogous  enter;: ises  is  established  and  conversion  tables  (codes)  for 
designations  are  prepared.  A  number  of  other  measures  directed  toward 
the  creation  ani  adaption  of  numerical  designation  systems,  which  are 
necessary  for  mechanizing  the  accounting  operations,  are  implemented. 

The  staff  of  the  OSN  participates  in  the  v/ork  of  classifying  the  pro¬ 
ducts  and  their  elements  and  also  of  tools,  fixtures  and  other  produc¬ 
tion  tooling. 

3.  Methocologlcal  and  Research  V/ork.  This  part  of  activity  of  standard 
ization  and  normalization  organs  provides  for  substantiation  of  the  se¬ 
lection  of  standardization  and  normalization  work  and  principles  for 
achieving  it,  rest  suitable  for  the  given  plant  or  organization.  The 
fields  of  plant  (local),  branch  and  general  machine  building  normali¬ 
zation  l'  established  from  among  the  subassemblies  and  components  being 
produced  at  the  given  plant,  or  which  are  characteristic  of  the  propo¬ 
sals  implemented  by  the  design  and  scientific  research  organizations. 
Work  is  done  for  refining  the  optimal  content  of  standard  and  normal 
standard  proposals  of  various  levels.  Methodological  materials  with  res¬ 
pect  to  all  aspects  of  the  activity  of  standard!"  .\uion  and  normaliza¬ 
tion  organs  are  elaborated. 

4.  Elaboration  of  sta:.3ard  and  normal  standard  proposals.  Proposals  are 
elaborated  by  almost  all  plants,  design,  production  planning  and  scien¬ 
tific  research  organ izat ions.  It  Involves  the  selection  of  original  ma¬ 
terials,  clarification  of  the  applicability  of  objects  of  main  and  auxi- 
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liary  production  and  their  elements,  refining  the  problems  of  coordina¬ 
tion  and  expedient  centralization  in  manufacturing  the  products  being 
standardized  and  normalized  and  also  conducting  economical  and  product¬ 
ion  engineering  calculations,  performance  of  a  number  of  mandatory  foi>- 
malities  in  the  field  of  content.  This  activity  touches  upon  the  pro¬ 
blems  of  drawing  up  and  agreeing  upon  the  standard  and  normal  standard 
proposals  being  elaborated,  accepting  or  declining  suggestions  and  com¬ 
ments  of  interested  organizations,  including  the  users,  the  order  of 
submission  for  approval,  publication,  etc. 

5.  Experimental  Work.  Test  work,  investigations  and  tests  are  perform¬ 
ed  In  two  cases:  l)  in  elaborating  standards  and  normal  standards,  when 
it  is  necessary  to  prove  by  experiment,  calculation  or  operation,  the 
correctness  of  parameters,  dimensions,  requirements  and  characteris¬ 
tics  specified  by  the  standard  or  normal  standard  and,  in  individual 
cases,  also  of  the  designs  or  production  processes  specified; 

2)  in  adapting  the  standards  or  normal  standards,  when  it  is  ne¬ 
cessary  to  check  the  executed  working  drawings  and  experimental  speci¬ 
men  of  the  products  and  the  production  processes  specified  and  also 
the  prepared  production  tooling  and,  in  individual  cases,  also  the  spe¬ 
cial  equipment. 

6.  Comment j  about  Standard  and  Normal  Standard  Proposals.  The  majority 
of  plants  and  other  organizations,  either  systematically  or  episodical¬ 
ly,  receive  proposals  ol  standards,  normal  standards,  methodological 
instructions,  guiding  technical  materials,  technical  specifications, 
etc.  for  cements.  Comments  should  be  prepared  for  all  these  technical 
documents.  The  preparation  and  approval  of  these  comments  by  the  plant 
managements,  or  by  other  organizations,  are  facilitated  if  the  standard¬ 
ization  and  normalization  departments  have  lists  of  specialists  to  which 
the  pre pa ra±jLon-of  comments  Is  assigned.  These  lists  are  compiled  with 


the  consent  of  specialists  (experts)  and  are  approved  by  the  adminis 
t rat ion. 


7.  Adaption  of  Standards  and  Normal  Standards.  Clos^  ties  should  be  en¬ 
sured  between  the  standardization  organs  and  the  workers  of  the  depart¬ 


ments  of  the  chief  design  engineer,  chief  production  engineer,  OTK 
[Quality  Control  Department],  materials  and  tool  supply,  laboratories 
etc.  and  also  with  all  shops  where  the  technical  documentation  is  adap¬ 
ted  and  also  with  the  base  organisation  and  design  offices  which  pre¬ 
pare  the  working  drawings  of  the  standardized  and  normalized  objects. 

A  special  place  is  assigned  to  normalization  control  achieved  at  all 
stages  of  the  production  preparations. 

8.  Elaboration  of  Proposals  and  Working  Drawings.  Organization  of  si¬ 
multaneous  elaboration  of  proposals  of  standardized  machines,  equipment 
and  other  objects  is  the  duty  of  only  certain  base  standardization  and 
normalization  organs.  The  majority  of  these  organs  participates  in  or¬ 
ganizing  the  elaboration  of  working  drawings  of  the  standardized  and 
normalized  products.  This  work  is  usually  done  by  the  chief  design  en¬ 
gineer’s  department  -  with  respect  to  objects  of  main  production  and 

by  the  chief  production  engineer’s  department  -  with  respect  to  produc¬ 
tion  tooling  objects.  The  Department  of  the  Chief  Production  Engineer 
also  participates  in  the  tooling  up  for  production  of  the  standardized 
and  normalized  products,  which  involves  designing  the  necessary  produc¬ 
tion  tooling.  The  role  of  local  standardization  and  normalization  de¬ 
partments  clnsists  in  performing  organizational  and  control  functions. 

9.  Elaboration  of  unclassified  working  drawings.  This  function  is  usual¬ 
ly  performed  by  the  organization  which  has  elaborated  the  standard  (or 
normal  standard)  proposal,  according  to  which  the  working  drawings  are 
centrally  compiled  and  supplied  to  the  interested  plants  and  other  or¬ 
ganizations.  The  role  of  local  standardization  departments  pertains  to 


organizing  the  elaboration  of  drawings  and  it  is  operational  with  res¬ 
pect  to  sending  these  out  to  the  interested  plants  and  design  offices. 

10.  Unification  and  simplification.  Unification  is  frequently  conducted 
at  plants  and  in  design  organizations  independently  of  standardization 
and  normalization,  i.e.  as  an  independent  measure.  Organizing  this  uni¬ 
fication,  embracing  all  elements  of  the  production  unit,  is  the  duty 
of  the  local  OSN,  whose  staff  should  actively  participate  in  this  work 
as  leaders  or  their  close  assistance.  Organizing  simplification,  which 
is  simple  limitation  or  simplification  of  production  is  the  duty  of  all 
plant  subdivisions  under  the  methodological  and  operational  leadership 
of  the  local  OSN. 

11.  Appllcat l xity  of  machine  components  and  of  production  tooling.  Cla¬ 
rification  of  the  applicability  is  the  basic  stage  in  elaborating  any 
standard  or  normal  standard.  However,  applicability  analysis  was  and 

is  performed  as  an  Independent  measure,  in  order  to  decrease  the  conti¬ 
nuously  expanding  nomenclature  of  components  being  produced  and  mate¬ 
rials  used.  Work  for  establishing  applicability  is  done  by  the  staff 
of  the  chief  design  engineer  -  with  respect  to  main  production  objects, 
of  the  chief  production  engineer  -  with  respect  to  production  tool¬ 
ing  and  spc  :  al  equipment,  of  the  chief  mechanic  -  with  respect  to  ob¬ 
jects  being  repaired,  by  the  department  of  the  chief  power  engineer  - 
with  respect  to  power  [supply]  and  electrical  objects  and  by  the  supply 
department  -  with  respect  to  documents  for  ordering  materials,  semi¬ 
finished  and  finished  products.  The  methodological  leadership  of  all 
this  work  is  achieved  by  the  OSN. 

12.  Typlficatlon.  Typification  is  used  ?'  a  method  in  the  elaboration 
of  standard  and  normal  standard  proposals.  But  typification  is  also  im¬ 
plemented  as  an  independent  measure,  directed  mainly  toward  adapting 
group  machining  methods.  In  this  case,  the  production  processes  and  t 


components  produced  by  group  machining  methods  are  typified.  The  OS!I 
is  charged  with  methodological  assistance  in  the  field  of  establishing 
classification  features. 

13*  Aggregation  and  interchangeability.  The  problem  is  seeking,  together  ^ 
with  design  and  production  engineers,  possibilities  for  aggregating  the 
designs  of  the  machines,  mechanisms,  apparatus,  instruments  and  various 
automation  facilities  being  produced  and  also  of  production  tooling; 
systematic  work  for  extending  the  fields  of  application  of  interchange- 
ability;  elaboration  of  selective  interchangeability  systems  and  parti¬ 
cipation  in  work  leading  to  their  adaption. 

14.  The  economic  effectiveness.  The  OSN  calculates  the  economic  effec¬ 
tiveness  of  each  standard  or  normal  standard  proposal  being  elaborated. 
Records  showing  the  results  of  adapting  standards  and  normal  standards 
are  kept  by  the  corresponding  shops,  divisions  and  other  subdivisions  r 
of  the  enterprise,  with  the  OSN  providing  methodological  assistance. 
Analogous  records  are  kept  of  the  results  of  unification,  simplification 
and  typiflcation. 

15.  Information  work.  Inspired  activity  should  be  ensured  with  respect 

to  obtaining  information  and  presenting  orders  for  the  necessary  state 
standards,  machine  building  and  branch  normal  standards,  various  local 
standards  and  technical  specifications,  working  drawings  of  the  standard¬ 
ized  and  normalized  products,  etc. ;  with  respect  to  distribution  of  the 
received  materials  to  divisions,  shops  and  other  subdivisions  of  the 
given  enterprise.  Completing  sets  and  storage  of  standard  copies;  in-  t 
troduction  of  additions,  changes  and  corrections  into  the  copies  of 
standards  and  normal  standards;  compilation  of  all  kinds  of  Information 
Indices,  lists,  etc.  j 

16.  T>! tor- tiling  the  profitability  of  the  work.  Technical  reports  about  1 

the  work  of  the  OSN  should  be  supplemented  by  indicators  showing  the  j 
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profitability  of  the  executed  v:ork 


Individual  plants,  design,  production  planning  and  scientific 
research  organizations  may  be  faced  with  other  problems,  more  narrow 
in  character,  which  should  be  solved  by  the  local  standardization  and 
normalization  organs.  This  specific  work  can  also  be  classified  with 
one  or  another  of  the  1 6  enumerated  groups. 

The  work  was  subdivided  into  groups  in  order  to  make  it  possible 
for  each  plant  (or  other  organization),  to  establish  for  Itself  a  spe¬ 
cific  range  of  activities  in  the  field  of  standardization  and  normali¬ 
zation  and  to  build  the  OSN  structure  and  staff  on  its  basis. 

4.  FUNCTIONS  OF  LOCAL  STANDARDIZATION  AND  NORMALIZATION  ORGANS 


Functions  performed  by  the  local  standardization  and  normaliza¬ 
tion  organs  at  plants.  In  design,  production  planning  and  scientific 
research  organizations,  cannot  be  the  same  in  all  cases.  At  plants,  they 
depend  on  the  scale  and  character  of  production  specialization,  the  pro¬ 
duct  nomenclature,  coordination  being  achieved,  ties  to  design  organi¬ 
zation  not  subordinated  to  the  given  plant  and  the  technical  policies 
pursued  in  the  standardization  and  normalization  field,  which  depends 
on  the  scale  of  activities.  For  this  reason,  the  functions  of  local 
standardization  and  normalization  organs,  quoted  below,  should  be  con¬ 
sidered  as  a  scheme  which  can  serve  as  a  basis  for  a  refined  list  of 


functions,  corresponding  to  the  specifics  of  each  individual  plant  or 
organization. 

The  following  subdivision  of  plants  and  other  organizations  Into 
conventional  groups  can  be  assumed: 

group  I  -  moderately- sized  machine  building  plants  working  accord¬ 
ing  to  their  own  technical  documentation; 

group  II  Is  the  same  as  above,  working  according  to  the  technical 
documentation  of  head  plants,  or  that  obtained  from  special,  separate 
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and  central  design  offices  or  scientific  research  Institutes; 

group  III  are  machine  building  plants  with  a  medium-sized  pro¬ 
duction  scale,  working  according  to  their  own  technical  documentation; 

group  IV  is  the  same  as  above,  working  according  to  the  techni¬ 
cal  documentation  of  head  plants,  or  that  obtained  from  SKB,  OKB,  TsKB 
or  Nil; 

group  V  are  large  machine  building  plants  working  according  to 
their  own  technical  documentation; 

group  VI  is  the  same  as  above,  working  according  to  the  documen¬ 
tation  of  head  plants,  or  that  obtained  from  SKB,  OKB,  TsKB  or  Nil; 

group  VII  Is  the  sa  e  as  above,  working  according  to  their  own 
technical  documentation,  as  well  as  according  to  that  obtained  from 
head  plants,  SKB,  OKB,  TsKB  or  Nil; 

group  VIII  are  special,  branch  and  central  design  offices,  ela-  < 
boratlng  technical  documentation  for  plants  and  also  narrowly  special¬ 
ized  SKB  and  TsKB; 

group  IX  are  base  organizations,  serving  enterprises  of  the  cor¬ 
responding  machine  building  branch; 

group  X  are  technical  planning  institutes  of  sovnarkhozes  and  al¬ 
so  I  stltutes  such  as  VPTI,  servicing  the  enterprises  of  its  machine 
building  branch  by  technical  documentation  in  the  field  of  production 
engineering  and  organization. 

The  enterprises  and  organizations  of  the  instrument  making,  ship¬ 
building,  electrical  and  other  branches  of  industry  can  also  be  classl-* 
fled  within  these  ten  conventional  groups. 

Table  71  presents  a  list  of  functions  performed  by  local  and  base 

I 

standardization  and  normalization  organs  (functions  performed  by  the  1 

I 

given  plant  or  organization  are  denoted  in  the  table  by  an  x).  f 

The  distribution  of  functions  given  by  Table  71  is,  of  course,  ! 
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approximate  and  Is  subject  to  refinement  by  taking  into  account  the 
peculiarities  of  each  enterprise  and  its  relations  with  other  analo¬ 
gous  and  related  plants  and  also  with  design,  research  and  ether  or¬ 
ganizations. 

It  is  characteristic,  that  even  when  the  production  scales  are 
small  and,  in  addition,  the  work  is  done  according  to  technical  docu¬ 
mentation  obtained  from  the  head  plant  or  from  the  SKB,  OKB,  TsKB  or 
Nil,  the  nomenclature  of  the  work  of  the  local  standardization  and  nor¬ 
malization  organ  is  still  considerable.  In  this  case,  32  of  the  88 
functions  of  the  table  are  included  in  the  duties  of  this  department. 

For  a  moderately- sized  machine  building  plant,  working  according  to  its 
own  technical  documentation,  the  number  of  functions  performed.  Increa¬ 
ses  to  40. 

5.  BASE  ORGANIZATIONS  AND  THE  PROSPECTS  FOR  THEIR  DEVELOPMENT 

In  the  majority  of  cases,  it  is  the  branch  scientific  research 
institutes  which  are  charged  with  the  functlonsoof  base  organizations. 
But,  according  to  the  structure  of  the  domestic  machine  building  which 
has  evolved  In  the  last  few  years,  the  duties  of  base  organizations 
are  also  discharged  by  certain  large  plants  and  TsKB.  In  the  given  case, 
the  functions  of  the  base  organizations  are  supplemented  by  the  func¬ 
tions  of  the  local  standardization  and  normalization  department,  ser¬ 
vicing  Its  plant  or  its  TsKB.  Totalling  these  functions,  shows  that  se¬ 
parating  the  entire  local  standardization  and  normalization  work  for 
subsequent  entrusting  it  to  a  separate  sector  or  office,  is  entirely 
expedient. 

The  base  organizations  are,  at  the  present  time,  charged  with 
elaborating  state  standard  and  normal  standard  proposals;  compiling  co¬ 
ordination  plans  of  the  work  of  leading  plants,  scientific  research  and 
planning  and  design  organizations  in  elaborating  branch  normal  standards 


TABUS  71 

Functions  of  Local  and  Base  Standardization  and 
Normalization  Organs 


Oytuuiu* 


/.  IJjaHupoattHue  paQor 

1.  OnpcAe.icinic  tcxjiiiscckou  norni* 
tiikh  npiunpiiMTHit  a  oo.iacrn  craiiaap- 
Tiuamia  u  uopuanusamm,  ux  ucacfi  a 

MJM . 

2.  1  .jpafioiKa  ncpcncKTumiux.  ro* 

job  ux  u  jpyrux  oncpaniuttux  n.ianou 
no  cranaapTUiautiu,  uopMaanxauuu  u 
ymnjiiik-aumi . 

3.  OnpcAcncinic  xapaKTcpa  ysacraa 
a  paGoTax  no  otimcMaunuiocTpoiticAir 
non  m  oTpac.icoou  uopMa.iiua:ti!it  .  . 

4.  Buaciiemic  xapaxTcpa  uc.iecooG* 
pa3itux  paGor  no  cisMnnu^MKaiuui  .  . 

5.  OnpcAiMeauc  co»3H  c  Oaaoaou  op* 

rauiuamtcu  cuocii  or^»ac.ia  uaiuuuo* 
crpocnaa  . 

6.  Oapvao.iv.Minc  caaau  c  apvruMM 
mcctiiuxm  opraiiaMH  CTanaapTU3auuH 
a  i!opMa.iH3ai:iin  aa  aiiaAorttmiux  xw 
cmcxuux  3auoaax  a  ap.  opraitu3auuax 


2.  K.iaccuipuiiupoiiiiKue 
u  oGo3kchchu»  npodyKtiuu 

7.  VcTanon-icnuc  coaaa  c  Ca3o:*ofi 

opraiiMiauuc.i.  3aooaaMN  m  yspcaue 
KiiHMH  no  nonpocaM  paipaGotna  a 
ancapciiHa  camion  cmctcmu  msccm 
<piuiupoaaiiiia  a  oGoaitaicuuu  npoayx 
. . 

8.  CocTaa-ianac  ncpcnoanux  TaCaira 

oGoinasvum'i  npcayKanu  sjauntnocipcc* 

. . 

9.  IIca'OTonra  k  aiicApcnino  uitApo- 

aux  ctiCTCM  oGmua'iciian  npoayKuiw 

a  T3K/KC  TCXHO-loni'ICCKCW  OCltaCTKU 

3.  MeTodunecKue 
u  ucCMdouarsAbOiue  psCo7»t 

10.  Pa3paGcTKa  vctoaiik  craitaap 

TM33UHH  H  MOpM3.1H33UHH,  B  TOM  HHC 

Ac  no  orpaiusscnmo  craiiaapToa  e 

. . 

11.  Vtomicih'C  cG.iiCTa  npjlMcaciiKM 

XCCTUMX  ncpKMca . 

12.  Vtomiumiiic  coAcpJKawm  -cct;iux 

linpMaacft.  pyxcr.oaiuiHX  tcxhkmcc»:m» 
MaTcptnAoa  *  McioamiccKHX  yKii  w 
no  aonnocaM  omonnc-o  a  acnosc.ra* 
tc.iuho'o  noomnoacTna  .  •  •  - 
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,a  J 

4.  PaipaGorna  iipanzos 

CTOHdaproa  u  KopnOACi 1 

1 

13.  PaspaCoTKa  npocuroB  rocyaapcr- 
eeuitux  CTaiuapToa  ua  uauiiwu  u  ux 

_ 

— 

X 

X 

x 

X 

14.  To  juc  ua  texitonoruiccKyia  oc- 
«ac«:y . „• 

— 

t 

— 

X 

X 

X 

13.  PaapadoiKa  cpocKioa  itopuanca 
uauunzocipociiuu  iza  oCiuuc  yxm  u 

acra.ii!  . . 

•— 

1 

X 

— 

X 

X 

«— 

1C.  To  a;c  ua  TCiJta*.orj!*zccKy:o  oc- 

uacncy . . 

— 

•— 

— 

X 

— 

X 

— 

X 

17.  PaapaCoTKa  npocKion  OTpac.rc- 
eux  uopM3.icS  ua  oGzuue  y3.ru  u  ac- 

taau  uauntu  . 

— 

— 

X 

•— 

X 

— 

*  0 
A 

X 

X 

— 

IS.  To  xzc  ua  ucKOTopue  KiUi-J  c::e- 
unxiuatipocaiaioH  TcxiioaoriwecKou  oc- 

. . 

— - 

* 

>% 

*x 

— 

X 

— 

— 

X 

19.  PaapaCorxa  npockToo  mcctuux 
uopriaaca  ua  cncuna.ri.uuc  ya.ru  u  ac- 

Ta.ru  . . 

X 

— 

X 

— - 

— 

X 

X 

X 

— 

20.  To  aic  <ia  ctrcttuanuiyio  tcxmi- 
■Kcryn  ocuacTKy . 

X 

— 

X 

— 

X 

— 

X 

X 

5.  3ncnepuMCKTa.ibHbt:  paGoru 

21.  Onumuc  paGoiu.  cpooounvue 

•  auu  uoxaaaT.yiLCTBa  npanu.rj.uocTu 

•  pa3paCoTaiinux  npocxToa  CTaiuapioo 
■  ucp»a.rcii . 

X 

— 

X 

— - 

X 

— 

X 

X 

X 

X 

22. 0nu7uuc  paCoru.  nnonoAUttuc 

•  npoucccc  cucupcuuu  CTaiuapioa  u 
uopua.rc;l . 

X 

— 

X 

— 

X 

— 

X 

— 

X 

X 

6.  3aKw:cHUM  no  npocKTCM 

crandapioo  u  Kopxa.zcu 

23.  lloaroToaKa  aaK-rzoicmiii  no 

• 

npocicraM  rocyaapcraemzux  CTauaap- 
103  S3  UatUKUU  II  UX  3.1CMCUTU  .  . 

— 

— 

— 

X 

— 

X 

X 

X 

— 

21.  To  ace  ua  Tcxuarora'iccxyx)  cc- 
■acrsy  . . 

— 

— 

— 

X 

— 

X 

— 

— 

X 

23.  rioaroTooKa  aaKaxwiizza  no 

npocKiau  uopManca  MaunuzocrpocHHU 
ua  eSzuz'O  yxru  u  /icra.m  MazzzKzi  .  . 

— 

— 

— 

— 

X 

— 

X 

X 

*  / 

— 

2G.  To  x;e  ua  tcxuaiorawcxyzo  oc- 
uaciKy . 

— 

— 

— 

X 

— 

X 

— 

— 

X 

27.  IloaroTODKa  aauaxweijaa  ro 
npocxTaM  OTpaca csux  uopaxicu  na 
oCuiuc  yxiu  u  acia-iii  wzizjhh  .  .  - 

— 

X 

X 

X 

X 

V 

— 

23.  To  *:e  11a  ucxoropuc  naan  cnc- 
cua.n:t3>:posaimou  TcxnonoruxccKou  oc- 

. . 

— 

— 

X 

X 

*  * 
A 

— 

X 

29.  rioaroTosKa  aaK.ixtteaaa  no 
r.  ccxTau  mcctuux  iz'ipMZJ.rca  .  .  . 

— 

— 

— 

— 

— 

— 

— 

X 

X 

X 
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mo  mw 
XMJ3.U& 


»»i 

l  A 


In i.  i  j\ 

\  v/um>  u^f 


'  7.  Dnedpinuo  ciandaproj 

,  U  KOpXQACU 

30.  floaroioaica  itiicjjpcmin  cTataap- 

too  ii  tiopManeft.  ycTauoa.iei:»?  cusjii 
c  OTjcaavn  r.iauuoro  KoiicxpyKtopa. 
r.iauuoro  Tcxiionora.  OTK.  narcpit* 
ant.uo>TcxHii«tecKoro  cuaGxauu*.  .ia6o- 

i 

>: 

paTopiinMit  it  ap . 

X 

X 

X 

X 

X 

V 

X- 

X 

X 

31.  OprauiuaitiiH  itopMa.isnauiioiiuo- 

l 

ro  KoiiTpona  ao  occx  no.ip33ac.icii«ax 
3aooaa  u  apyriix  opraunnaiiuax  .  . 

X 

X 

X 

X 

X 

X 

X 

xi 

X 

X 

32.  3’saCTIIC  0  flpltCMKC  OIIUTIIUX  oO- 

pa3UOD  ciaiuapTinooanuux  m  uopua- 
'.ihsobohuux  mac.iiiu . 

X 

X 

X 

X 

X 

X 

X 

X1 

X 

X- 

33.  VsacTite  a  komucciisx  m  6p«ra- 

aax  no  nponcpKc  cofimoAeim*  ctan- 
'aapToo  u  nopuanc*!  ua  apyrux  aauo- 
aax . 

— 

— 

X 

— 

X 

:< 

/. 

>* 

» 

!  8.  PaipaCotKa  npoctan* 

u  puCohux  Heprexceu 

34.  Opraitiisaiiuniiiiaa  paoova  no 

.oGccneiciinio  paipaGoikii  upocKToa  u 
poGosux  lopTCSKCfi  craittapi  m  josauuux 

X 

X 

v 

x 

u  Hopua-iiuoaauiiux  huc.iuu  ..  .  - 

*  35.  Vsacruc  s  paapauorcc  paGosnx 

X 

• 

X 

X 

••cpTeaccu . 

• 

A 

A 

i 

9.  PaipcOoTna  oGvzmihckmux 

paooHux  Hcprexeu 

36.  ysacTuc  »  paGotc  no  oapeacnc- 
uuio  noMCHKaaiypu  H3.ic.3ii3.  wa  koto- 

- 

■puc  aaiAiiu  Curb  paapaGoxaau  060- 
.iuwiiiiuc  paoosuc  SepTOJKII  .  •  -  • 

— 

— 

— 

— 

— 

— 

X 

X 

X 

■  37.  Opramnaiuu  paccu.iKw  •  oG«.ih- 

sciiiiux  paComix  scpTcx;c3  aaaiiTcpc- 
cooaiiHUM  opraiiiMaaaau  (cocTaB.icmtc 

cniicKoo  raiiiix  opramtaanuu.  oupcjc- 

acinic  mic.ia  ompaiuacMux  3K3cmr.ix* 
poo  b  Kaacauu  aapcc  n  t.n.)  .  .  . 

— 

— 

— 

— 

— 

X 

X 

X 

.  38.  Haa3»p  3a  c»ocapc«enuuM  m 

npauu.it.uuM  yccaoM.icjuicM  saniiTcnc* 
coaattiiux  opramtaamift  no  cccm^  opti- 
UIIMacVUM  U3MC1ICIIUBM  WpTfKtB  -  . 

~ 

— 

X 

X 

;/ 

39.  Caa?u  co  cncuua.iK3it?oaai!iiuMH 

33B0aaMn  no  aonpccy  Hcno.ia3oaa»i»a 
o6c3.iuscai:ux  paCo'iax  ncprcaccu  .  . 

— - 

— 

— 

— 

— 

Y 

Y 

Y 

- 
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SO.  ymiQutMitui  a . 

<0.  Oprauu?aiy:a  e::cTc::ci::‘Xcr.::^ 
paCoT  no  y isa^szaana 

KaTcpuaaoo,  noayyaCp^.aTca  n  to- 
xymiux  wac.u;P. . 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

41.  McTOjumcxaa  cozosxu  c  oS.ia* 
cm  yntaJuKaiuiu  yxxoa  a  act aaa2  Ha¬ 
lts  KM  . 

X 

42.  To  ace  no  icxwuon^ccaoij  o:* 

UCTKC . 

- 

- 

X 

43.  Opratisaaiut*  ecpt:OA>:|ccc;toro 
npoocactiust  CKKaan$ssaas:;:-  c  nacra 
npMxcuscuux  uapoa  n  copiaaeuTou 
MarcpKaacc,  ra.Tj^iaCp:::;aT03  a  bo* 
nynttux  m3Ac.ih9 . 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

44.  y*ucrKC  •  paGoTax  bo  ycraaos- 
jemno  itcaccooCpaiuux  aanacoa  naic- 
pnaaoa.  Bany<JaCpa«T03  s  noxynuux 
macauS  «a  cxaaaax  npcanpasnw  . 

X 

X 

X 

X 

X 

X 

X 

//.  npuMCMXCMocr »  denuti  XMOIUH 
m  rtXMOAotwucKoS  oeiiaattu 

4S.  OpraNHiatuu  paCom  no  ycTa- 
■OMcnwo  npiutciiscBociu  ae taaefi 
Manual  .  . . 

X 

X 

X 

X 

X 

X 

X 

4&  To  nee  no  Ma Tcpaaaav,  noay/iaC- 
pMxaTax  n  noxyoituu  uuc.ianu  .  .  . 

X 

X 

X 

X 

X 

X 

X 

X 

X 

- 

47.  To  ace  no  TcxiuxTorasccKoit  oc- 
nacnce . 

X 

X 

X 

X 

X 

X 

X 

X 

— 

X 

72.  Twuaonus  ' 

48.  MeroainccKax  nonoutk  noapai- 
xenenmu  npcjnpnmiui  b  odiacra 
ycTanoaacuHB  Kuccn^axauBoimux  a 
nttux  opxiuaxoo  Tumoaouu.  acrancu 
MaoiKit  .  .  . . 

x 

• 

X 

X 

X 

+ 

X 

X 

X 

• 

X 

X 

49.  To  ace  b  oGaacrn  Tcxnoions*<o* 

exofi  0CX3CTKH . . 

X 

X 

X 

X 

X 

X 

X 

X 

— 

X 

tS.  Aiptiantpoaonue 
u  taouMtaasuKsexoci* 

SO.  y«ucTHe  b  paCoTe  no  paewape- 
■nk>  o&mctcA  arpcraraponsmix  Buny- 
cxacMUX  Hawaii  tun  oSopyxossim*  c 
■eauo  NcnonucatuBa  no<cyniiux  ar* 
pcraion  k  yaioa . 

X 

X 

X 

X 

X 

X 

51.  yiacTMC  b  paf>0Tc  no  paewape* 
xiuo  o6.iacrc3  npsHcacaan  wainioia- 
McitncHoCTM  c  ceaua  cuuxccnux  Tpy- 
XOcmxoctu  pyvuux  paCoT  .  ... 

x 

X 

X 

X 

X 

X 

X 

X 

X 

X 

52.  yxacTitC  b  pajpsCoTw  cisctcm 
cencKTuuior.  uanuoiaHCHACMoan 

\4 
4  . 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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• 

H.  3KOfiOi:u<ecr.on  3<!*$cktuc!;oc7* 

53.  Oj-raumauna  paGom  o  c0.aacTu 

noacscroo  3U0II0WUHCCJC04  ^ivCUTUB* 

- 

1 

— 

— 

— 

— 

X 

X 

— 

X 

X 

X 

X 

X 

X 

X, 

X 

ii  oct*  paapaCaTuuacstux  npocccToa 

CTatuapioa  . 

St.  To  we  no  npocxTOM  itopMonca  . 

55.  To  ace  no  npoocicunoK  yuu$tt* 

X 

X 

X 

X 

X 

X 

X 

X 

x ! 

X 

SC.  To  ace  no  ocj,iucct*.tcm»o.t  cuvn- 

x 

X 

X 

X 

X 

X 

X 

— 

— 

— 

57.  To  ace  no  nucapcHino  cranaap* 
ton  *  Mopwaacfi . * 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

58.  To  ace  no  niieapcmiM  oeyweern* 
.tchhoA  y«M<  u:auu» . 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

IS.  HMtJtopMOnuoHMOH  patera 

59.  OproHinasa*  no.iy*ieii;ta  M>$bp* 

)  MauKi't  m  ocyuuvTis.icm:e  paCom  no  aa- 

Kaiy  a  noayiciimo  daiuapto*.  n«p- 
na.a cfi.  pyico&oaxmiix  tcxiuihcckmx  mj»* 

Tcpua.aon.  moTo.Wicckmx  yKaiamui. 

X 

«  0 

/ 

X 

V 

• 

y. 

'/ 

X 

X 

MiifTpyuuitii.  ciipano*tuuKoB  n  jp.  .  • 

' 

CO.  I*aci;pe.To.iiT«ne  naiynacMux 

cTaHjapma.  nopMxtcw  m  apyntx  M3Te- 
pMxaw  no  otaioaii.  ucxax  m  noapav 

X 

V 

X 

x 

1 

y 

> 

X 

A 

X 

X 

ac.tchk*m  npc*anpn*T«a . 

61.  Ocy mcc i uncu lie  paooTu,  finsii- 

noa  c  naiyxcmieM.  xpaiccinicM  *  aouc* 
acuxcM  ao  paoosHx  moot  lOMcncimii. 

AonaineiuiM  u  nonpauos  k  CTaaaapTaM 

X 

X 

X 

X 

X 

y 

X 

X 

X 

X 

62.  Opramnatut*  xpancima  icoiit- 
poauuix  . . 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

63.  BeacHae  yncinux  winr  a  leap* 
Tone*  Ha  ciaiuapm  *  uopxxut  *  - 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

61  y*acT«e  *  oprawuauiui  aucra- 
SOK.  .tckumS.  jxotc.-u.aoa  H  ap.  Mcpo* 

1 

npusTMu  *  ofLucr*  nponaraiijxu  ctaH- 

jxapnoauHH  h  Hop»a.iuiauMu  *  •  - 

— 

— 

— 

— 

X 

X 

X 

X 

X 

X 

63.  Opranujauua  CbIhuick  nn* 

Y 

x 

X 

>' 

X 

X 

X 

X 

X 

66.  Opraiunaaua  KoppccnonacuTCic*x 

V 

>■ 

X 

x 

o' 

X 

X 

X 

X 

X 

iS.  OnptdeJCHue  penrateabKOeTu 

ceoeu  padon* 

67.  CKCTCHaiMHCcxoe  nponeacHne 

na^ctcTOi  pcuTaCc.iuiocm  caoca  pa* 

X 

X 

X 

X 

* 

X 

X 

X 

X 

X 

68.  CociaMcimc  roaoaux  k  K*ap- 
Ta.au-.ux  oTseioa  o  icaTC.au* oct*  * 

X 

X 

y 

jL 

l 

V 

< 

I, 

X 

X 

X 

Table  71.  Functions  of  local  and  base  standardization  and  i 

*1  Wimofrinnsi  •  Bl  erouDS !  1.  Planning  the  work}  1*  Determining 
rh^t-pchnlcal'^Dollcv  of  thrent^rprlse  In  the  1‘leidT  of  standardization 
and  normalization,  their  goals  and  problems;  2.  Eiaborating  prospeetlve, 
annual  and  other  operational  plans  with  respect  to  standardization,  n°r~ 
malizatlon  and  unification;  3-  Determining  the  character  of  particlpa-^ 
tion  in  general  machine  building  and  branch  normalization  work,  4.  Cla 
rifling  the  character  of  expedient  simplification  work;  5*  ^t^nnlning 
the  relations  with  the  base  organization  of  the  given  machine 
b^nch*  6  Determining  the  relltions  with  other  standardization  and  nor¬ 
malization  orSS  at  Analogous  or  related  plants  and  other  organizations 
2.  Classification  and  designation  of  £rogacts;  7.  Establishing 
tions  with"  the  base  organization,  plants  and  Institutions  with  respe 
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to  problems  of  elaborating  and  adapting  a  single  system  for  classifica¬ 
tion  and  designation  of  products;  8.  Compiling  conversion  tables  for 
designations  of  machine  building  products;  9«  Preparing  for  adaption 
of  numerical  system  of  designations  for  products  and,  also,  for  produc¬ 
tion  tooling;  3*  Methodological  and  research  work:  10.  Elaborating  stan¬ 
dardization  and  normalization  methodologies,  including  those  pertaining 
to  limiting  the  applicability  of  standards  and  normal  standards;  11.  Re¬ 
fining  the  field  of  application  of  local  normal  standards;  12.  Refining 
the  methodological  directions  with  respect  to  problems  of  main  and  au¬ 
xiliary  production;  4.  Elaborating  standard  and  normal  standard  propo¬ 
sals;  13.  Elaborating  state  standard  proposals  for  machines  and  their 
elements;  14.  The  same  as  above,  for  production  tooling;  15.  Elaborating 
machine  building  normal  standard  proposals  for  common  machine  subassem¬ 
blies  and  components;  1 6.  The  same  as  above,  for  proGUction  tooling; 

17.  Elaborating  proposals  of  branch  normal  standards  for  common  subas¬ 
semblies  and  components  of  machnes;  18.  The  same  as  above,  for  certain 
kinds  of  specialized  production  tooling;  19.  Elaborating  proposals  of 
local  normal  standards  for  special  machine  subassemblies  and  components; 

20.  Same  as  above,  for  special  production  tooling;  3.  Experimental  work: 

21.  Experimental  work  performed  for  proving  the  correctness  of  the  ela¬ 
borated  standard  and  normal  standard  proposals;  22.  Experimental  work 
performed  in  the  process  of  adapting  the  standards  and  normal  standards; 
6.  Comments  on  standard  and  normal  standard  proposals;  23.  Preparing 
comments  about  proposals  of  state  standards  for  machines  and  their  ele¬ 
ments;  24.  The  same  as  above,  for  production  tooling;  25.  Preparing  com¬ 
ments  on  machine  building  normal  standard  proposals  for  common  machine 
subassemblies  and  components;  26.  Same  as  above,  for  production  tooling; 
27.  Preparing  comments  on  branch  normal  standard  proposals  for  common 
machine  subassemblies  and  components;  28.  Same  as  above,  for  certain 
kinds  of  specialized  production  tooling;  29.  Preparing  comments  about 
local  normal  standard  proposals;  7.  Adapting  standards  and  normal  stan¬ 
dards;  30.  Preparing  the  adaption  ot  standards  and  normal  standards, 
establishing  ties  with  the  departments  of  the  chief  design  engineer, 
chief  production  engineer,  OTK,  of  materials  and  tool  supply,  laborato¬ 
ries,  etc. ;  31.  Organizing  normalization  control  in  all  plant  subdivi¬ 
sions  and  other  organizations;  32.  Participating  in  the  acceptance  of 
experimental  specimens  of  the  standardized  and  normalized  products;  33. 
Participating  in  commissions  and  brigades  charged  with  checking  for 
conformance  with  standards  and  normal  standards  by  other  plants;  8.  Ela¬ 
borating  proposals  and  working  drawings;  34.  Organization  work  for  en¬ 
suring  elaboration  of  proposals  and  working  drawings  of  the  standardized 
and  normalized  products;  35.  Participating  in  the  elaboration  of  work¬ 
ing  drawings;  9.  Elaborating  unclassified  working  drawings;  36.  Parti¬ 
cipating  in  the  work  for  determining  the  nomenclature  of  products  for 
which  the  unclassified  working  drawings  should  be  elaborated;  37.  Orga¬ 
nizing  the  distribution  of  the  unclassified  working  drawings  to  inte¬ 
rested  organizations  (compiling  lists  of  these  organizations,  determin¬ 
ing  the  number  of  copies  sent  to  each  address,  etc.);  38.  Supervising 
the  timely  and  correct  notification  of  interested  organizations  about 
all  changes  made  .in  the  drawings;  39.  Communicating  with  specialized 
plants  with  respect  to  the  use  of  the  unclassified  drawings;  10.  Unifi¬ 
cation  and  simplification;  40.  Organizing  systematic  work  for  unifica¬ 
tion  ot  the  materials,  semifinished  products  and  purchased  articles 
used;  4l.  Methodological  assistance  in  the  field  of  unification  of  ma¬ 
chine  subassemblies  and  components;  42.  Same  as  above,  for  production 
tooling;  43.  Organizing  periodic  simplifications  with  respect  to  the 
utilized  brands  and  grades  of  materials,  semifinished  products  and  pur- 


chased  articles;  44.  Participating  in  work  for  establishing  expedient 
supplies  of  materials,  semifinished  products  and  purchased  articles  at 
enterprise  warehouses;  11.  Applicability  of  machine  components  and  pro¬ 
duction  tooling;  45.  Organizing  work  ror  establishing  the  applieabili- 
ty  of  machine  components;  46,  Same  as  above,  fc-r  materials,  semifinished 
products  and  purchased  articles;  47.  Same  as  abo«e,  for  production  tool-  ^ 
ing;  12.  Typlf lcatlon;  48.  Methodological  assistance  to  enterprise  sub¬ 
divisions  "in  the  field  of  establishing  classification  and  other  typifl- 
cation  features  of  machine  components;  49.  Same  as  above,  for  produc¬ 
tion  tooling;  13.  Aggregation  and  interchangeability;  50.  Participat¬ 
ing  in  the  work  for  expanding  the  field  of  aggregation  of  the  machines 
Ox  equipment  being  produced,  with  the  purpose  of  utilizing  purchased 
assemblies  and  subassemblies;  51.  Participating  the  work  for  expanding 
the  fields  of  application  of  interchangeability  with  the  purpose  of 
lowering  the  amount  of  manual  operations;  52.  Participating  in  elabora¬ 
tion  of  selective  interchangeability  systems;  14.  Economic  effective¬ 
ness;  53.  Organizing  work  in  the  field  of  calculating  the  economic  ef¬ 
fectiveness  of  the  standard  proposals  being  elaborated;  54.  Same  as 
above,  for  normal  standard  proposals;  55.  Same  as  above,  for  the  Imple¬ 
mented  unification;  56.  Same  as  above,  for  the  implemented  simplifica¬ 
tion;  57  Same  as  above,  with  respect  to  the  adaption  of  standards  and 
normal  sterdards;  58.  Same  as  above,  with  respect  to  adaption  of  the 
implemented  unification;  15.  Information  work;  59.  Organizing  the  ac¬ 
quisition  of  information  and  performing  work:  with  respect  to  ordering 
and  procurement  of  standards,  normal  standards,  guiding  technical  mate¬ 
rials,  methodological  directives,  instructions,  manuals,  etc.;  60.  Dis-  4 
tributing  of  the  acquired  standards,  normal  standards  and  other  mater¬ 
ial  to  divisions,  shops  and  subdivisions  of  enterprises;  6l.  Implement¬ 
ing  work  involved  in  acquisition,  storage  and  distribution  to  work  sta¬ 
tions  of  changes,  additions  and  corrections  to  standards  and  normal 
standards;  62.  Organizing  the  storage  of  control  copies;  63.  Accounting 
and  indexing  work  with  respect  to  standards  and  normal  standards;  64. 
Participating  in  organizing  exhibitions,  lectures,  reports  and  other 
measures  in  the  field  of  standardization  and  normalization  propaganda; 

65.  Organizing  libraries  of  standards  and  normal  standards;  66.  Organi¬ 
zing  correspondents*  positions  in  journals;  16.  Determining  the  profi¬ 
tability  of  its  work;  67.  Systematically  calculating  the  profitability 
of  its  work;  68.  Compiling  annual  and  quarterly  reports  about  the  acti¬ 
vity  and  the  results  achieved. 

control  of  fulfilling  the  plans  for  elaborating  the  no.Tial  standards; 
implementing  the  necessary  scientific  research  and  experimental  work 
related  to  the  elaboration  and  acvrpt ion  of  standards  and  normal  stand¬ 
ards;  preparing  suggestions  about  timely  revisions  of  standards  and  ; 
normal  standards.  They  have  the  right  to  approve  branch  normal  standards# 
to  present  for  approval  standard  and  machine  building  normal  standard 
proposals,  to  control  the  adaption  and  conformance  to  standards  and  nor¬ 


mal  standards  in  organizations  and  enterprises  of  their  machine  build¬ 


ing  branch,  to  assign. 


through  sovnarkhozes  and  also  through 


State  Cora- 
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mittees.  u  c  ^responding  branches  of  technology,  ministries  or 
departments,  standardization  and  normalization  work  to  plants  and  orga¬ 
nizations  which  prcduce  and  design  the  corresponding  products. 

The  base  standardization  and  normalization  organizations  imple¬ 
ment  communications  with  the  following  organizations  and  enterprises: 

a)  with  gosplans  of  the  Union  Republics  -  with  respect  to  pro¬ 
blems  of  joint  planning  of  standardization  and  normalization  work,  of 
agreement  between  their  implementors  (plants  and  other  organizations) 

s  / 

and  elaborating  of  Joint  recommendations  to  sovnarkhozes  and  other  in¬ 
stitutions,  to  'hich  the  executors  of  individual  standardization  and 
normalization  operations  are  subordinated; 

b)  with  sovnarknozes  -  with  respect  to  problems  of  agreeing  upon 
the  plans  of  standardization  and  normalization  work  being  elaborated, 
determining  those  who  will  be  charged  with  their  implementation  and  ta¬ 
king  of  measures  directed  toward  the  adaption  of  standards  and  normal 
standards ; 

c)  with  State  Committees  of  the  Council  of  Ministers  and  the  USSR 

f  1 

for  branches  of  technology  -  with  respect  to  problems  of  prospective 
planning,  elaborating,  agreeing  upon  and  approving  standardization  and 
normalization  plans,  with  respect  to  problems  of  simultaneous  design¬ 
ing  of  machines  and  equipment  on  the  basis  of  parametric  standards,  de¬ 
sign  unified  or  dimensional  series  and  also  with  respect  to  problems  of 
adapting  the  standards  and  normal  standards; 

d)  with  the  Committee  of  Standards,  Measurements  and  Measuring 
Instruments  at  the  Council  of  Ministers  of  the  USSR  -  with  respect  to 
the  subject  fields  and  the  methodology  of  elaboration  of  standard  and 
normal  standard  proposals,  presenting  standard  proposals  for  approval 
and  other  organizational  ^.oblems; 

e)  with  the  All-Union  Scientific  Research  Institute  for  Normalize- 


1 


a- 


SR 

d 

e- 

of 


na¬ 


tion  In  Machine  Building  -  with  respect  to  problems  of  plannSjng,  pre¬ 
paring  technical  assignments  for  the  elaboration  of  machine  building 
normal  standard  proposals,  normalization  planning,  calculation  of  tech¬ 
nical  and  economic  effectiveness t  analyzing  measures  for  specializing 
the  output  of  normalized  products; 

f)  with  plants  -  with  respect  to  problems  of  developing  plant 
standardization,  adaption  of  standards  and  machine  building  and  branch 
normal  standards,  technical  and  economic  effectiveness,  profitability 
of  the  work,  etc. ; 

g)  with  base  organizations  of  other  machine  building  branches  - 
with  respect  to  exchange  of  experience  and  information  and  also  with 
respect  to  problems  of  developing  general  machine  building  normalization, 
agreeing  upon  standard  and  normal  standard  proposals,  their  adaption, 
developing  centralized  production  units,  etc.; 

h)  with  the  SKB,  OKB,  TsKB  and  other  organizations  -  with  respect 
to  problems  of  planning  standardization  and  normalization  work,  giving 
out  assignments  for  elaboration  of  standard  and  normal  standard  propo¬ 
sals,  methodological  leadership,  control  of  the  Implementation  of  work 
for  adapting  standards  and  normal  standards,  establishing  normalization 
control,  etc. ; 

i)  with  all  the  enumerated  organizations  -  with  respect  to  the 
problems  of  creating  authoritative  technical  commissions  for  elaborat¬ 
ing  individual  standard  and  normal  standard  proposals,  brigades  and 
commissions  for  inspecting  plants  and  other  plants  with  respect  to  their 
adaption  of  standards  and  normal  standards,  organizing  specialized  or 
centralized  production  of  standardized  and  normalized  products,  orga¬ 
nizing  exhibitions  pertaining  to  certain  subject  fields,  conferences, 
consultations,  etc. 


Practically,  with  rare  exception,  the  functions  of  base  organlza- 
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tions  are  performed  by  standardization  and  normalization  departments 
of  the  corresponding  Nil,  SKB,  TsKB  and  plants  whose  structure  and 
staff  are  frequently  incapable  of  solving  these  tremendous  new  problems 
which  must  be  resolved  by  the  base  organizations. 

What  are  the  ways  which  can  be  suggested  for  developing  the  acti¬ 
vities  of  the  base  organizations?  Several  of  these  ways  exist  and  they 
depend  on  many  factors,  mainly  on  the  inter-relationships  between  branch 
institutes  and  design  organizations  with  plants  that  have  been  evolved 
and  on  the  existence  at  plants  of  design  departments  and  engineering 
services. 

Briefly,  the  ways  for  developing  the  activities  of  base  organiza¬ 
tions  are  represented  in  the  following  form. 

The  first  way  is  characteristic  for  those  machine  building  bran¬ 
ches  where  the  elaboration  of  new  equipment,  including  elaboration  of 
proposals,  working  drawings  and  other  technical  documentation  is  imple¬ 
mented  by  narrowly  specialized  TsKB  and  SKB  and  where  the  plants  pen- 
form  design  work  for  refining  all  this  documentation  and  putting  into 
final  form  the  drawings  for  series  production,  or  where  work  is  perform¬ 
ed  on  episodic  assignments  (The  Nil  perform  research  and  experimental 
work  for  the  SKB  and  TsKB).  Under  these  conditions,  further  development 
of  the  activity  of  the  branch  base  organization  can  result  in  completely 
transforming  one  of  the  narrowly  specialized  SKB  or  TsKB  into  a  branch 
central  standardization  and  normalization  design  office  (TsKBSN). 

The  second  way,  for  machine  building  branches  where  all  basic 
planning  and  design  work  is  concentrated  in  a  single  branch  Nil,  is  now 
charged  with  the  duties  of  a  base  organization.  The  functions  and  work 
volume  of  the  existing  standardization  and  normalization  department  of 
such  an  Nil  in  the  development  work  for  elaboration  of  design  unified 
or  dimensional  series  of  machines  and  equipment  and  parametric  standards 


and  then  in  the  simultaneous  designing  of  an  integrated  set  of  these 
machines  and  equipment,  increase  sharply.  It  becomes  necessary  to  more 
expediently  distribute  the  functions,  which  follow  from  the  duties  of 
a  base  organization,  amont  many  departments  and  other  subdivisions  of 
the  given  Nil.  The  basic  activity  of  the  Nil,  as  a  result  of  this  evo¬ 
lution,  will  become  work  in  the  field  of  standardization  and  normali¬ 
zation  (in  the  extended  concept). 

The  third  way  is  for  machine  building  branches  where  the  basic 
design  and  planningwwork  is  performed  at  the  plants  and  the  Nil  con¬ 
duct  all  kinds  of  theoretical  and  experimental  investigations.  Their 
standardization  and  normalization  departments  have  not,  as  yet,  been 
properly  developed.  In  those  cases,  the  existing  standardization  and 
normalization  department,  should  serve  as  a  basis  for  the  creation  of 
a  branch  standardization  and  normalization  designing  office  (OKBSN) 
which  would  be  subordinated  to  its  branch  Nil,  with  a  structure  and 
staff  such  which  would  ensure  the  discharging  of  all  duties  and  func¬ 
tions  of  a  branch  base  organization. 

The  fourth  way  is  for  machine  building  branches,  which  do  not  have 
branch  Nil  and  certain  specialized  plants  serve  as  the  base  organlzar 
tions  (for  example,  in  transportation  machine  building).  Here,  It  Is 
expedient  to  form  a  special  standardardization  and  normalization  desig¬ 
ning  office  (SKBSN),  subordinated  to  the  corresponding  head  specialized 
plants.  These  SKBSN  can  be  organized  on  the  basis  of  existing  standard¬ 
ization  and  normalization  departments.  They  can  also  contain  the  plant 
design  departments. 

The  fifth  way  is  characteristic  for  those  numerous  machine  build¬ 
ing  branches  where  planning  and  design  work  is  performed  in  various  com¬ 
binations  by  plants,  as  well  as  by  SKB  and  Nil  (for  example  in  agri¬ 
cultural  machine  building).  Here,  the  base  organization  can  be  success- 
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fully  developed  on  the  basis  of  the  Nil,  except  that  the  overwhelming 
volume  of  work  for  the  elaboration  of  dimensional  series  of  machines 


and  of  parametric  standards,  and  also  for  achieving  simultaneous  de¬ 
signing  of  objects  of  production,  should  be  transferred  to  specialized 
design  organizations. 

The  above  considerations  about  the  ways  of  developing  the  acti¬ 
vity  of  base  standardization  and  normalization  organizations  show,  that 
no  trite  solutions  can  be  presented  for  this  problem.  Each  machine 
building  branch  has  its  characteristic  peculiarities  which  depend  on 
many  factors. 

6.  STRUCTURE  AND  STAFFS  OF  STANDARDIZATION  AND  NORMALIZATION  DEPART¬ 
MENTS 


Taking  into  account  the  problems  and  functions  characterized 
above,  we  can  recommend  for  the  nearest  future,  the  following  structure 
of  standardization  and  normalization  organs  at  plants,  in  design,  pro¬ 
duction  planning  and  scientific  research  organizations.  Primarily,  these 
should  be  departments  and  not  offices  or  groups,  because  the  functions 
and  character  of  activities  of  departments  should  embrace  all  the  ele¬ 
ments  of  preparation  and  actual  production,  including  tests  and  issu¬ 
ance  of  the  products  to  consumers.  Standardization  and  normalization 
departments  (OSN)  work  together  with  the  departments  of  the  chief  de¬ 
sign  engineer,  chief  production  engineer,  chief  mechanic,  quality  con¬ 
trol,  materials  and  tool  supply,  laboratories  and  other  plant  manage¬ 
ment  subdivisions  and  also  with  all  of  the  plant's  shops.  They  also 
work  together  with  numerous  outside  organizations  and  other  enterpri¬ 
ses.  For  this  reason,  the  plant  standardization  and  normalization  ser¬ 
vice  should  be  subordinated  to  the  administration  (management)  of  the 
plant  and  not  to  some  department  of  the  plant  administration,  irrespec¬ 
tive  of  the  scales  of  the  enterprise  and  of  the  staff  of  this  service. 
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It  should  be  called  a  department,  because  It  occupies  an  important 
place  in  the  work  for  elaborating  new  equipment,  production  processes 
and  production  organization  and  it  should  occupy  a  position  of  equal 
importance  with  other  main  departments  in  the  plant  management  struc¬ 
ture. 

The  standardization  and  normalization  departments  of  design,  pro¬ 
duction  planning  and  scientific  research  organizations  should  also  be 
subordinated  to  the  management. 

Functions  of  the  OSN  presented  in  Table  71>  are  grouped  in  accord¬ 
ance  with  some  given  features,  with  the  result  that  certain  stages,  de¬ 
termining  the  structure  of  the  departments,  are  exposed.  For  example, 
the  functions  can  be  subdivided  into  the  following  six  stages. 

1)  problems  of  subject  field  and  operational  planning,  external 
connections,  coordination  and  organization  of  work  in  the  field  of  stan¬ 
dardization  and  its  varieties  and  also  problems  of  the  development  of 
of  specialization  and  coordination  of  production; 

2)  problems  of  elaboration  of  standard  and  normal  standard  pro¬ 
posals,  preparing  comments  on  standard  and  normal  standard  proposals 
being  sent  in  for  this  purpose  and  also  participation  in  various  (sub¬ 
ject  field)  technical  commissions; 

3)  problems  of  achieving  aggregation,  unification  and  simplifi¬ 
cation,  expending  the  fields  of  application  of  interchangeability,  etc. ; 

4)  problems  of  adapting  standards  and  normal  standards  and  unifi¬ 
cation  suggestions.  Including  problems  of  elaborating  drawings,  achiev¬ 
ing  normalization  control,  participation  in  brigades  charged  with  check¬ 
ing  for  the  adaption  of  standards  and  normal  standards,  etc. ; 

5)  problems  of  information  activity  In  all  Its  manifestations; 

6)  problems  related  to  calculating  the  economic  effectiveness, 
determining  the  profitability,  compiling  reports,  etc. 


The  character  of  activities  of  the  OSN  varies,  depending  on  the 
production  scale  or  kind  of  design  activity,  technical  connections,  de¬ 
velopment  of  specialization  and  coordination  and  a  number  of  other  fea¬ 
tures,  which  is  graphically  shown  in  Pig.  71.  The  structure  of  these 
departments  cannot  be  identical,  the  same  being  true  of  their  staffs. 

For  this  reason,  we  can  give  our  recommendations  also  with  reference  to 
the  same  ten  groups  of  plants  and  other  organizations  which  are  given 
in  Table  71 • 

For  moderately-sized  machine  building  plants  (groups  I  and  II), 
it  is  not  expedient  to  subdivide  the  OSN  into  offices  or  sectors.  Here, 
it  is  sufficient  to  have:  a)  a  technical  group,  uniting  problems  of  work 
planning,  classification  and  designation  of  products,  elaboration  of 
local  normal  standards,  unification,  simplification,  applicability  of 
components  and  materials,  interchangeability  and  b)  an  adaption  group, 
which  achieves  all  the  information  activity  and  also  implements  the  work 
for  adapting  and  determining  the  technical  and  economic  results  of  stan¬ 
dardization  and  normalization. 

For  medium-sized  machine  building  plants  (groups  III  and  IV),  the 
following  structure  Is  more  suitable:  a)  a  planning  group,  uniting  pro¬ 
blems  of  planning,  achieving  experimental  work,  preparing  comments  about 
branch  normal  standard  proposals;  b)  a  technical  group,  dealing  with 
problems  of  product  classification  and  designation,  implementation  of 
methodological  work,  elaborating  normal  standard  proposals,  experimental 
work,  elaborating  working  drawings ,  unification  and  simplification,  pro¬ 
blems  of  applicability  of  components  and  materials,  adapting  aggrega¬ 
tion  and  interchangeability;  c)  an  economic  group,  implementing  work  in 
the  field  of  determining  the  economic  effectiveness  of  standardization 
and  normalization,  profitability  of  the  work,  compiling  reports,  etc. ; 
d)  an  Information  group,  performing  information  work. 


Large  machine  building  plants  (groups  V,  VI  and  VII)  require  a 
more  expanded  OSN  structure,  conforming  to  the  aforementioned  function¬ 
grouping  echelons,  namely:  a)  planning  sector;  b)  sector  for  elabora¬ 
ting  standards  and  normal  standards;  c)  unification  sector;  d)  adaption 
sector;  e)  information  sector;  f)  sector  for  economic  calculations. 

This  structure  (i.e.  the  OSN  structure  of  a  large  plant),  is  en¬ 
tirely  suitable  also  for  the  SKB,  0KB,  TsKB,  Nil.  Here,  it  is  also  ex¬ 
pedient  to  have  six  sectors  or  groups,  depending  on  the  work;  scale. 

The  following  structure  will  be  more  suitable  for  organizations 
of  the  type  of  production  planning  institutes  (group  X) :  a)  a  planning 
and  information  group,  uniting  the  problems  of:  planning,  experimental 
work  and  informations;  b)  a  technical  group,  dealing  with  problems  of 
classifying  and  designating  production  tooling  and  other  products,  me¬ 
thodological  work,  elaborating  standard  and  normal  standard  proposals, 
preparing  comments  about  standard  and  normal  standard  proposals  being 
sent  in  for  this  purpose,  elaborating  working  drawings,  adapting  inten- 
changeabllity,  etc.;  c)  and  economic  group,  acting  in  the  field  of  de¬ 
termining  the  economic  effectiveness  of  standardization  and  normaliza¬ 
tion,  profitability  of  the  work,  compilation  of  reports,  elc. 

Most  expedient  for  base  organizations  (group  IX)  Is  the  formation 
of  TsKBSM  or  SKBSN  at  the  branch  Nil.  Therefore,  the  structure  of  the 
base  organization,  consisting  of  a  number  of  departments,  can  be  repre¬ 
sented  as  follows:  a)  technical  planning  department;  b)  department  of 
methodological  and  experimental  work;  c)  department  for  elaborating 
standards  and  normal  standards;  d)  department  for  adapting  standards 
and  normal  standards;  e)  unification  department;  f)  department  of  clas¬ 
sification  and  designations;  g)  department  of  typification,  aggregation 
and  interchangeability;  h)  department  of  economic  calculations;  l)  in¬ 
formation  department;  j)  inspection  department. 
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The  structure  of  base  standardization  and  normalization  organi¬ 
zations  can  be  discussed  only  In  a  preliminary  manner,  since  this  is 
a  problem  for  the  future.  Other  considerations  about  their  expedient 
structure  can  also  exist.  But  this  should  be  a  large,  competent  orga¬ 
nization,  subdivided  into  a  number  of  departments,  to  which  are  assigned 
specific  functions  and  staffs. 

Certain  considerations  should  be  expressed  with  respect  to  the 
necessary  staffs,  pertaining  primarily  to  the  system  of  operation. 

Should  the  organizational  system  of  the  entire  service  at  an  enterprise 
be  centralized  or  decentralized?  Experience  shows  that  the  decentrali¬ 
zed  system,  which  is  more  promising  and  economical  and  which  requires 
smaller  staffs,  due  to  utilizing  workers  of  other  departments  for  per¬ 
forming  individual  standardization  and  normalization  functions,  has 
been  predominantly  developed  in  the  domestic  machine  building  industry. 
In  addition,  it  involves  in  the  standardization  and  normalization  work, 
a  wider  circle  of  skilled  specialists,  which  is  a  substantial  prerequi¬ 
site  for  improving  the  quality  of  the  task. 

Taking  all  this  into  account,  we  should  recommend  a  decentralized 
system  for  organizing  standardization  and  normalization  work  in  all 
echelons  of  the  machine  building  Industry. 

Under  these  conditions,  the  staffs  proper  of  OSN  at  plants  and 
other  organizations  can  be  substantially  decreased.  However,  it  should 
be  emphasized,  that  even  for  a  decentralized  system  they  will  still  be 
considerable.  According  to  approximate  considerations,  the  staff  needs 
for  performing  all  the  functions  provided  for  and  for  properly  develop¬ 
ing  the  work  of  OSN  at  plants,  SKB,  OKB,  TsKB,  Nil  and  VPTI  and  in  ba¬ 
se  organizations  in  the  form  of  SKBSN,  are  characterized  by  the  follow¬ 
ing  data: 

Enterprise  group  .  i-H  in— xv  v— vs:  vni  ix  x 

StSlff.  ••••*.  5—6  10— w  •»  la— «0  CO— £3  10— lo 
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The  staffs  of  unit  and  small  series  production  machine  building 
plants  should  be  slightly  larger  than  those  of  mass  production  plants. 
This  is  due  to  the  large  scale  and  complexity  of  the  parametric  stand¬ 
ardization,  general  machine  building,  branch  and  plant  normalization 
being  performed.  In  addition,  the  range  of  problems  being  solved  is 
considerably  wider. 

The  OSN  of  large  machine  building  plants,  which  work  together  with 
several  SKB,  OKB,  TsKB  or  Nil  and  also  with  VPTI  and  which  have  a  deve¬ 
loped  coordination,  should  be  directly  subordinated  to  the  plant  direc¬ 
tor  and,  in  all  other  cases,  they  should  be  in  charge  of  the  chief  en¬ 
gineer. 

Great  significance  is  acquired  by  problems  of  adapting  self-suffi¬ 
ciency,  especially  at  base  organizations.  The  substance  of  this  problem 
consists  not  only  in  saving  capital  allotted  by  the  state  budget,  but 
also  in  calling  the  attention  of  economists  to  increasing  the  effective¬ 
ness  of  standardization  and  normalization  work,  to  their  high  profita¬ 
bility  and  Importance  in  the  task  of  ensuring  progress  of  productive 
forces. 

7.  ORGANIZING  THE  WORK  AT  PLANTS 

In  accordance  with  the  decision  of  the  Council  of  Ministers  of  the 
USSR,  the  standardization  and  normalization  organs  at  all  enterprises 
should  be  strengthened  and  should  be  formed  in  those  places  where  they 
do  not  exist.  This  means  that  many  engineers  and  technicians,  including 
those  who  never  worked  in  this  field,  are  now  involved  in  standardiza¬ 
tion  and  normalization  work. 

Very  naturally,  the  problem  arises:  where  should  their  work  in 
the  plant  OSN  begin?  Table  71*  presented  above,  shows  a  variety  of  func¬ 
tions,  some  of  which  are  permanent  in  character,  while  others  are  per¬ 
iodic  or  episodic. 
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We  can  recommend,  to  begin  the  activity  of  the  plant  OSN,  with 
solving  of  organization  problems.  This  is  very  important  if  the  work 
is  to  succeed.  These,  for  example,  include  the  following  functions 
(the  functions  numbers  are  those  used  in  Table  71)  s  1,2, 5*6, 30*31*59* 
60,61,62,63  and  65*  Having  surmounted  the  organizational  period  which 
involves  execution  of  first  order  functions  and  staffing  the  department, 
it  is  expedient  to  develop  work  characterized  by  the  following  func¬ 
tions  3,4,7,9,11,39,40,43,45,46,47,67  and  68.  After  the  proper  level  in 
developing  the  above  functions  has  been  ensured,  all  the  remaining 
functions  and  duties  should  be  assimilated. 

8.  PROBLEMS  OP  TRAINING  STANDARDIZATION  SPECIALISTS  ABROAD 

It  was  considered  for  a  long  time,  that  five  years  of  engineering 
experience  in  the  design  and  production  engineering  field,  is  a  suffi¬ 
cient  prerequisite  for  successful  standardization  and  normalization  ac¬ 
tivity.  However,  further  developments  In  this  field  have  made  necessa¬ 
ry  organizing  systematic  training  of  engineers,  possessing  methodologi¬ 
cal  and  practical  knowledge  necessary  for  the  elaboration  and  adaption 
of  standards  (normal  standards).  Certain  measures  In  this  direction  are 
taken  in  the  USA,  France  and  FRG  [West  Germany),  but  most  systematic 
training  of  standardization  specialists  has  been  organized  In  the  Ger¬ 
man  Democratic  Republic  [East  Germany).  In  1955,  the  GDR  has  made  a  de¬ 
cision  to  the  effect  that  standardization  be  Included  as  a  mandatory 
course  in  the  curricula  of  engineering  colleges. 

The  following  are  the  basic  principles  which,  in  the  GDR,  deter¬ 
mine  the  level  of  knowledge  of  an  engineer  capable  of  working  in  the 
standardization  and  normalization  field. 

Each  engineer  should  be  familiar  with  the  fundamentals,  peculiari¬ 
ties  and  substance  of  standardization  and  normalization,  if  he  desires 
to  correctly  solve  practical  problems  in  the  field  of  machine  design 


and  of  organizing  their  production.  Naturally,  a  normal  standard  (stan¬ 
dards)  engineer  cannot  personally  (by  himself)  conduct  normalization 
(standardization);  he  must  seek  the  assistance  of  scientists,  design 
engineers,  production  engineers  and  other  specialists.  However,  the 
normal  standard  (standards)  engineer  should  have  extensive  knowledge 
of  production  engineering  and  should  have  extensive  design  experience. 
The  college  familiarizes  all  future  design  and  production  engineers  with 
fundamentals,  peculiarities  and  the  substance  of  standardization  and 
normalization,  to  a  satisfactory  degree. 

The  opinion  to  the  effect  that  the  standards  engineer  is  only  ca¬ 
pable  of  checking  drawings  and  specifications  from  the  point  of  view  of 
conformance  to  standards  and  normal  standards  and  to  choose  from  among 
them  to  satisfy  the  needs  of  this  enterprise  (limiting  the  standards  by 
the  simplification  method),  should  be  overcome.  Engineers  which  are  ca¬ 
pable  of  doing  only  this,  cannot  be  of  use  to  socialist  standardization. 
The  standards  engineer  should  not  only  be  a  good  design  and  production 
engineer,  but  should  also  be  capable  of  rationally  thinking  and  proper- 
ling  evaluating  the  economic  opportunities  of  the  socialist  state. 

The  socialist  economy  needs  standards  engineers  which  will  be  suf¬ 
ficiently  determined  to  travel  over  n ew  paths,  overcome  traditions  and 
elaborate  new  methods.  For  this,  are  needed  specialists  which  have  re¬ 
cognized  the  inter-relationship  between  tectmology  and  economy. 

Full  time  standardization  and  normalization  departments  are  being 
organized  in  colleges  of  the  GDR.  The  task  of  these  departments  is  ins¬ 
truction  in  the  fundamentals,  substance  and  peculiarities  of  standard¬ 
ization  and  normalization  in  close  cooperation  with  the  industry  and, 
also,  implementation  of  systematic  scientific  investigations  in  thi3 
direction.  The  general  problems  subject  to  study  include: 

l)  substance  of  standardization  and  normalization  of  the  period  of 
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existence  of  capital ism  and  socialism; 

2)  economic  significance  of  standardization  and  normalization; 

3)  the  usefulness  of  standardization  and  normalization  to  the  na¬ 
tional  economy; 

4)  plant  and  branch  normalization  and  all- state  standardization; 

5)  standardization  and  normalization  organs  at  all  echelons  of 
the  national  economy; 

6)  standardization  and  normalization  in  other  countries; 

7)  international  standardization; 

8)  guaranteeing  the  quality  on  the  basis  of  state  standards; 

9)  standardization  and  normalization  techniques; 

10)  characterization  of  the  profession  and  prospects  for  developing 
the  activity  of  the  standards  (normal  standards)  engineer. 

Starting  with  the  very  first  days  of  instruction,  the  future  en¬ 
gineer  should  be  convinced  in  the  fact  that  not  that  design  is  best 
whose  all  elements  have  been  designed  anew  but,  conversely,  the  best 
design  differs  from  the  other  by  the  fact  that  all  the  requirements  put 
to  it  were  satisfied  by  using  the  greatest  number  of  standardized  and 
normalized  components  and  of  design  elements  which  have  proved  themsel¬ 
ves  under  actual  operating  conditions.  The  more  extensive  the  use  of 
components  and  subassemblies,  whose  production  has  been  assimilated  and 
which  were  proven  under  operating  conditions,  the  less  chances  exist  for 
various  errors  and  misunderstandings.  The  more  extensive  the  use  of 
standardized  and  normalized  products,  more  rapidly  is  the  output  of  new 
articles  assimilated;  here,  their  cost  is  lowered  and  the  operational 
reliability  of  machines  and  other  products  is  improved. 

Good  taste  does  not  contradict  standardization  and  all  kinds  of 
attempts  to  ascribe  triteness  to  standardization  are  Inventions  of  in¬ 
competent  persons. 


An  Inseparable  connection  exists  between  designing,  production  en¬ 
gineering,  standardization,  normalization  and  profitability.  Design  and 
production  engineers  and  economists  can  successfully  solve  problems 
which  they  face  if  they  have  mastered  the  fundamentals  of  standardiza¬ 
tion  and  normalization,  if  they  understand  the  qualitative  relation¬ 
ships  governing  them  and  their  peculiarities  and  if  they  operate  on  the  : 
assumption  that  standardization  and  normalization  are  not  an  end  Jn 
themselves,  but  a  technological  and  economic  necessity. 

Systematic  training  of  normalization  specialists  is  conducted  in 
France. 

The  complex  duties  with  which  the  normal  standards  engineers  of 
French  enterprises  are  charged  and  the  required  level  of  their  knowled¬ 
ge  have  made  it  necessary  to  achieve  an  appropriate  technical  training 
of  persons  specializing  in  this  field,  which  is  conducted  by  secondary 
schools  and  colleges. 

Technical  training  is  one  of  the  active  forms  of  normalization  pro- : 

i 

paganda  in  France.  The  published  materials  on  pedagogy  and  techniques 
reflect  problems  in  the  field  of  normalization  theory  and  practices. 
Systematic  use  of  normal  standards  trains  the  future  specialists,  even 
before  they  complete  their  education,  in  finding  the  required  normal 
standards  and  in  their  use  for  practical  purposes.  Instructors  of  the 
technical  schools  are  closely  familiar  with  the  state  of  normalization 
in  France,  knoxv  the  available  works  in  this  field  and  are  informed  of 
investigations  being  performed. 

The  demand  for  normalization  specialists  has  made  necessary  their 
training.  The  problem  has  arisen  of  the  manner  in  which  the  future  en¬ 
gineers  should  be  trained  and  in  which  standardization  disciplines  they 
should  be  instructed.  Each  engineer,  in  order  to  promote  the  develop¬ 
ment  of  normalization,  should  have  knowledge  of  and  skills  in,  the  field 
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of  all  normalization  processes.  Young  engineers  should  be  trained  not 
only  to  use  normal  standards  in  their  work,  but  also  to  actively  par¬ 
ticipate  in  the  elaboration  of  new  normal  standards. 

The  established  curriculum  includes:  normalization  principles,  me¬ 
thodology  of  rules  for  its  Implementation,  use  of  the  system  of  pre¬ 
ference  numbers  and  of  mathematical  statistics,  administrative  norma¬ 
lization  techniques,  classification  and  designation  systems  and  scien¬ 
tific  and  technological  terminology. 

Young  engineers  should  familiarize  themselves  with  the  structure 
of  institutes  and  offices  working  on  the  scale  of  national  and  branch 
normalization  and  to  clarify  their  connections  with  the  activity  of  the 
International  Standardization  Organization.  Attention  is  paid  to  the 
study  of  legislative  normalization  problems.  In  their  practical  work, 
the  new  engineers  are  trained  to  ensure  the  closest  possible  contacts 
with  plant  normalization  organs.  They  should  not  consider  standardiza¬ 
tion  as  the  task  of  a  narrow  circle  of  specialists  only.  The  available 
knowledge  and  experience  frequently  are  found  to  be  insufficient  for 
elaborating  of  new  normal  standards.  For  this  purpose,  seminars  are.  con¬ 
ducted  systematically  and  materials,  which  help  in  achieving  the  above 
goal,  are  published. 


Chapter.  16 

STANDARDIZATION  IN  THE  USA 

At  the  present  time,  it  is  impossible  to  mention  a  country  ifith 
a  more  or  less  developed  industry  in  which  no  standardization  work  is 
carried  on  and  in  which  an  official  national  orcanization  has  not  been 
formed  for  this  purpose.  The  organization  forms,  structure,  problems 
and  methods  and  work  principles  and  also  names  of  these  organizations 
are  extremely  varied,  but  all  of  them  are  similar  in  their  desire  to 
extensively  develop  standardization  and  to  use  its  results  for  economic 
purposes.  In  many  countries,  the  national  standardization  organizations 
exist  already  for  decades  and  have  already  accumulated  extensive  exper¬ 
ience  in  the  elaboration  and  use  of  standards. 

Among  the  capitalist  countries,  standardization  Is  most  extensive¬ 
ly  developed  in  the  USA.  It  has  gone  through  a  number  of  changes  during 
the  long  period  of  Its  development,  but  its  substance  has  remained  prac¬ 
tically  unchanged.  Standardization  in  the  USA  is  primarily  Industrial 
standardization,  directed  toward  adapting  mass  production  on  the  basis 
of  interchangeability  and  specialization. 

Standardization  in  the  USA  has  many  peculiarities  and  Is  implement¬ 
ed  in  accordance  with  a  very  ramified  scheme,  embracing  all  basic  pro¬ 
duction  elements.  It  also  has  extensive  commercial  uses. 

Despite  the  fact  that  the  metric  system  of  weights  and  measures 
was  made  legal  in  the  USA  as  early  as  1866,  It  is  so  far  used  only  in 
electrical  equipment,  photometry  and,  partially,  in  aviation.  The  com¬ 
monly  known  disadvantages  of  the  inch  [English]  system  have  resulted 


in  the  appearance  in  the  USA  of  the  so-called  micro- inches  (l  micron 
-  40  microinches),  which  makes  possible  to  ensure  interchangeability 
of  inch  and  metric  dimensions  with  sufficient  accuracy. 

Standardization  has  achieved  its  greatest  successes  in  the  begin¬ 
ning  of  the  current  century  in  the  automobile  industry.  Ford  automobi¬ 
les  have  come  into  widespread  use,  primarily  due  to  the  fact  that  all 
their  parts  we re  standardized  and  any  worn-out  or  broken  part  could  be 
everywhere  replaced  by  new,  interchangeable  automobile  components  or 
subassemblies,  obtained  at  a  similar  price. 

In  addition  to  national  standards,  extensive  use  is  made  in  the 
USA  of  branch  standards,  which  are  elaborated  and  approved  by  commit¬ 
tees  of  the  different  branches  of  industry,  departmental  standards  of 
the  corresponding  government  institutions  and  also  company,  plant  and 
other  local  standards,  elaborated  and  approved  by  companies  and  their 
enterprises. 

1.  THE  BASIC  PRINCIPLES 

The  basic  goals  and  purposes  of  the  American  Standardization  As¬ 
sociation  (ASA)  are  presented  in  its  charter  in  the  following  manner: 
the  association  promotes  further  development  of  standardization  as  a 
means  for  the  progress  of  the  national  economy.  The  work  of  the  asso¬ 
ciation  is  based  on  branch  committees  and  local  Industrial  organization 

One  of  the  characteristic  principles  of  USA  standardization  is  the 
specified  sequence  for  its  implementation: 

1)  terminology  -  In  order  to  eliminate  difficulties  Ir.  ordering 
materials,  semifinished  products  and  various  articles  and  also  of  spare 
parts ; 

2)  system  of  tolerances  and  requirements  with  respect  to  Inter¬ 
changeability  -  with  the  purpose  of  eliminating  manual  adjustments. 


adapting  flow  production  methods  and  expanding  coordination  and  special 


ization  of  industrial  enterprises; 

3)  standard  dimensions  -  for  component  specialization  of  enter¬ 
prises  and  limiting  the  nomenclature  of  articles,  components,  semi¬ 
finished  products  and  materials  with  the  purpose  of  extending  the  pro¬ 
duction  run  length  and  enlarging  orders; 

4)  technical  specifications  -  with  the  purpose  of  stabilizing  the 
quality  of  the  manufactured  products  and  also  of  purchased  materials, 
semifinished  products,  components,  etc. 

Company,  plant  and  other  local  standards,  as  a  rule,  do  not  dupli¬ 
cate  federal  (national)  standards  of  the  USA,  but  only  limit  their  ap¬ 
plicability. 

A  large  number  of  published  works  illuminate  the  practice  of  ap¬ 
plying  standardization  in  the  USA.  The  weak  development  of  theoretical 
work  in  the  USA,  is  evaluated  as  a  serious  defect  in  organizing  stan¬ 
dardization  and  measures  are  now  taken  in  the  USA  for  developing  theo¬ 
retical  investigations.  Characteristic  in  this  respect  is  the  publica¬ 
tion  in  New  York  in  1956  of  a  collection  "National  Standards  in  Modern 
Economics",  which  touches  upon  many  problems  of  standardization  theory 
and  practices  and  of  the  significance  of  science  to  the  USA  industrial 
standardization. 

Primary  recognition  and  emphasis  are  given  to  the  necessity  of 
further  deepening  the  collaboration  between  science  and  the  standard¬ 
ization  practice,  which  will  result  in  even  greater  development  of  mass 
production. 

Here,  the  contemporary  period  of  standardization  is  subdivided  in¬ 
to  two  stages; 

l)  creating  national  research  institutes  for  maintaining  the  mea¬ 
suring  and  quality  control  equipment  at  the  level  of  scientific  achieve¬ 
ments  and  of  the  industrial  progress  related  to  It; 


2)  adapting  standards  into  the  everyday  industrial  practices. 

Considerable  attention  is  paid  in  the  USA  to  the  history  of  stan¬ 
dardization.  K.A.  Adams,  the  first  president  of  the  American  Committee 
of  Technical  Standards,  in  his  work  "The  National  Standardization 
Movement,  its  Evolution  and  Future”,  presents  the  history  of  standard¬ 
ization  organization  in  the  USA,  which  is  peculiar  (according  to  the 
above  author),  by  the  following  guiding  principles:  l)  most  extensive 
dissemination  of  standards;  2)  coordination  between  individual  asso¬ 
ciation  working  in  the  field  of  standardization;  3)  creating  a  central 
standardization  organ  for  elaborating,  revising  and  approving  the  stan¬ 
dards.  The  future  (prospects)  of  American  standardization  is  considered 
in  a  plan  of  very  extensive  coverage  of  electrical  equipment  and  auto¬ 
mation  objects,  synthetic  materials  and  of  the  use  of  atomic  energy. 

Two  parallel  ways  for  evolution  of  standards  are  in  existence.  The 
first  of  them  is  based  on  the  activity  of  various  governmental  institu¬ 
tions,  which  systematically  implement  coordinated  development  of  nation¬ 
al  standardization.  The  second  way,  which  is  brought  about  by  the  fact 
that  national  USA  standards  are  not  mandatory,  is  determined  by  the  ac¬ 
tivity  of  many  private  and  public  organizations,  which  elaborate  and 
approve  all  kinds  of  branch  standards.  The  relationship  between  company 
and  national  standards  is  considerably  weaker  and  this  makes  it  neces¬ 
sary  to  fight  for  their  better  coordination  on  a  voluntary  basis. 

In  order  that  the  standards  be  widely  used,  they  should  be  effec¬ 
tive,  feasible  and  economical.  The  role  and  significance  of  the  USA 
National  Bureau  of  standards  in  industrial  progress  is  emphasized  on 
this  basis.  This  Bureau  not  only  elaborates  standards  in  the  field  of 
measurements  and  other  problems,  related  to  properties  of  materials  and 
various  products,  but  also  prepares  recommendations  for  enterprises, 
which  are  Instrumental  in  their  achieving  greatest  production  economy. 


The  contemporary  works  devoted  to  the  role  and  significance  of 
industrial  standardization  point  out  that  the  purpose  of  standardiza¬ 
tion  is  describing  the  products  or  the  methods  of  their  manufacture 
in  such  a  manner  that  uniformity,  coordination  and  all  their  accompa¬ 
nying  advantages  could  be  achieved  under  actual  conditions.  But  indus¬ 
trial  standardization  must  be  sufficiently  flexible  in  order  to  derive 
benefits  from  improvements  in  production  practices,  in  the  use  of  new 
materials  and  other  effective  changes  in  the  industry,  based  on  scien¬ 
tific  and  technological  achievements.  One  of  its  tasks  is  establishing 
tolerance  limits,  sufficiently  wide  to  economically  convenient  in  pro¬ 
duction  and,  at  the  same  time,  sufficiently  rigid  to  ensure  interchan¬ 
geability  of  parts. 

In  many  cases,  technical  progress  in  the  industry  requires  deve¬ 
loping  and  improving  the  existing  standards,  which  by  themselves,  do 
not  serve  as  a  source  of  n ew  investigations  and  of  progress.  The  stan¬ 
dards  assist  the  design  engineers  in  developing  and  perfecting  the  pro¬ 
ducts  in  such  a  manner  that  their  quality  should  improve  and  their  cost 
decrease.  This,  first  of  all,  requires  standards  for  materials,  machi¬ 
nes  and  equipment,  their  subassemblies  and  components.  Proper  coordi¬ 
nation  of  the  programs  of  industrial  development  for  a  prolonged  period 
requires  taking  certain  measures  In  the  field  of  standardization  on  the 
basis  of  the  assumption  that  standard  accelerate  the  adaption  of  re¬ 
sults  of  research  work. 

The  known  American  scientists,  E.  Buckingham,  the  author  of  the 
book  "Principles  of  Interchangeable  Production",  in  his  new  book  "Na¬ 
tional  Standards  and  Company  Standards  in  Interchangeable  Production", 
relates  interchangeability  with  mass  production,  on  the  basis  of  consi¬ 
derations  of  economic  effectiveness.  As  an  example,  he  quotes  the  cost 
of  a  typewriter:  1200  dollars  when  produced  in  single  units,  and  30  dol- 
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lars  on  macs  production.  E.  Buckingham  calls  standards  for  mass  pro¬ 
duced  items  commercial  or  company  standards.  The  dimensions  of  pro¬ 
ducts  in  these  standards  are  established  on  the  basis  of  preference 
numbers  series. 

Since  the  industrial  enterprises  should  fight  for  efficiency,  qua¬ 
lity  and  usability  of  the  articles  they  manufacture,  they  then  should 
be  prepared  to  extract  maximal  conveniences  from  the  standard  system 
of  preference  numbers.  It  v/as  noted  that  the  dimensions  of  certain  pro¬ 
ducts  which  we  re  periodically  revised  (during  the  entire  or  part  of  the 
standardization  development  period),  have  gradually  approached  the  va¬ 
lues  of  preference  numbers. 

Preference  numbers  and  modular  coordination  are  two  useful  stan¬ 
dardization  methods  In  the  USA.  Standardization  in  the  USA  usually  is 
not  applied  to  a  single  product  (one  thing). 

The  mandatoriness,  or  nonmandatoriness,  of  standards  are  important 
problems.  Prescriptions  of  the  law  pertain  to  industrial  safety  stand¬ 
ards  and  also  to  standards  establishing  systems  of  weights  and  measures, 
units  of  measurement,  etc.,  on  which  the  reliability  and  convenience  of 
Industrial  and  commercial  operations  depend.  Other  standards,  which  re¬ 
gulate  the  strength  and  quality  Indicators,  can  be  considered  obligato¬ 
ry  (mandatory),  in  those  cases,  when  they  pertain  to  safeguarding  the 
health  of  personnel  and  the  safety  of  the  population.  Konnandatory  stan¬ 
dards  are  valued  as  voluntary.  They  are  elaborated  by  the  manufacturers 
or  consumers  of  the  products  being  standardized  or,  Jointly,  If  an 
agreement  to  this  effect  exists.  These  standards  embrace  types  of  pro¬ 
ducts,  gradations  of  their  dimensions  and  other  Indicators  In  order  to 
achieve  a  certain  uniformity,  eliminate  losses  and  adapt  Interchange- 
ability. 

Dimensional  standardization  has  been  extensively  developed.  The 


name  of  dimensional  standards  in  the  USA  applies  to  those  standards 
which  fix  individual  basic  or  fabricated  dimensions  and  their  combina¬ 
tions  in  the  designs  of  machines,  mechanisms,  apparatus  and  instruments 
as  a  v/hole,  or  of  their  parts.  The  component  and  subassembly  dimensions  i 
being  standardized  are  usually  chosen  in  a  manner  such  that  they  should 
best  satisfy  requirements  resulting  from  the  dimensions  of  existing  ma¬ 
chines  and  various  kinds  of  equipment,  ensuring  proper  mating,  Joint 
operation  and  interchangeability. 

Certain  standards,  irrespective  of  their  level  (national,  branch, 
departmental,  company,  plant,  of  scientific  societies,  etc.)  are  basic. 
Basic  standards  are  in  force  permanently  or,  at  least,  considerably  long¬ 
er  than  those  standards  which  deal  directly  with  production  processes 
and  practices.  For  example,  the  standard  for  threads  is  a  basic  stand¬ 
ard,  it  does  not  change  and  remains  stable  during  a  quite  long  time  per-  - 
iod,  while  the  standards  for  the  dimensions  of  bolts,  nuts  and  pins,  in 
which  the  standard  threads  are  being  used,  are  frequently  subjected  to 
changes,  which  are  necessary  from  the  production  point  of  view. 

2.  SIGNIFICANCE  OF  STANDARDIZATION  TO  DEFENSE 

The  activity  of  the  USA  Defense  Department  in  the  field  of  stand¬ 
ardization  has,  as  its  purpose,  to  ensure  elaboration  of  standards  for 
the  more  important  supply  subjects  suitable  for  mass  production. 

In  the  prewar  period,  the  USA  Department  of  Navy,  more  than  any 
other  federal  department,  has  popularized  and  implemented  standardiza¬ 
tion  in  practice,  which  is  partially  due  to  the  character  of  activity  -r 
of  this  department  for  which,  for  example,  supplying  the  navy  by  In¬ 
terchangeable  spare  parts  is  of  special  significance,  since  it  directly 
affects  the  time  of  ship  repairs.  In  addition,  this  is  of  significance 
in  determining  the  nomenclature  of  the  necessary  spare  parts,  stored 
in  shore  warehouses.  Standardization  was  instrumental  in  solving  this 
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problem.  In  ordering  materials,  various  products  and  ship  equipment, 
the  USA  Department  of  Navy  requires  rigid  conformance  to  standards.  It, 
earlier  than  any  other  USA  department,  has  begun  to  present  detailed 
requirements,  since  the  standards  serve  as  a  guarantee  for  quality  con¬ 
formance  by  the  purchased  products. 

The  defense  significance  of  American  standardization  was  illumi¬ 
nated  in  detail  in  technical  literature. 

Watts  (the  chief  of  the  standardization  staff)  in  his  work  "Stand¬ 
ardization  in  the  Federal  Supply  System",  presents  a  program  for  the 
development  of  standardization  for  defense  purposes.  It  provides  for 
standardization  of  materials,  equipment  and  production  methods  for  those 
components  which  are  approved  for  use  by  the  Anny,  Navy  and  Air  Force 
and  also  for  standardization  of  the  so-called  technical  practices  and 
procedures,  necessary  for  designing,  supply,  production,  inspection, 
acceptance,  storage,  packing  and  transporting  of  defense  materials. 

Standardization  in  the  practice  of  the  USA  Defense  Department  de¬ 
notes  a  process,  in  which  on  the  basis  of  common  agreement  are  estab¬ 
lished  all  kinds  of. limits,  technical  criteria,  terms,  principles,  prac¬ 
tical  measures,  properties  of  materials,  types  of  products,  manufactur¬ 
ing  methods  (including  production  processes),  characteristics  and  sizes 
of  equipment,  its  assemblies,  subassemblies  and  components.  From  this, 
the  goals  of  standardization  are  improving  the  supply,  mobility  and 
operational  preparedness  of  the  Army,  Navy  and  Air  Force,  saving  of  ca¬ 
pital,  time,  production  capacities  and  natural  resources.  The  following 
is  considered  necessary  for  achieving  these  goals. 

1)  to  establish  minimal  quantities  of  dimensions,  types  and  grades 
of  products; 

2)  ensure  an  optimal  degree  of  interchangeability  of  component 
parts,  used  in. fighting  equipment; 


3)  develop  work  in  the  field  of  standard  terminology,  conventional 

designations,  of  the  system  of  drawing  maintenance  and  designing,  in 

♦ 

order  to  achieve  uniform  understanding  and  interpretation; 

4)  implement  the  preparation  of  technical  and  commercial  documents 
corresponding  to  the  volume  and  purposes  of  defense  standardization; 

5)  supply  the  defense  subdivisions  with  the  most  reliable  equip¬ 
ment,  suitable  for  the  designated  purposes. 

In  implementing  in  the  USA  of  a  centralized  system  of  Government¬ 
al  purchases,  standardization  is  recognized  as  the  basis  of  an  efficient¬ 
ly  organized  supply  system.  To  avoid  parallelism,  the  supply  require¬ 
ments  of  defense  and  civil  organizations  which  are  reflected  in  stand¬ 
ards,  are  coordinated. 

The  co- incidental  accumulation  of  standards  in  the  USA  industry 
has  resulted,  for  example,  in  the  appearance  of  various  types  of  threads 
and  fastening  components  which,  according  to  the  aforementioned  manual, 
has  resulted  during  the  second  World  War  in  losses,  measured  in  hundreds 
of  millions  of  dollars.  The  absence  of  interchangeability  betv/een  com¬ 
ponents  of  American  and  English  tanks  was  instrumental  in  the  breakdown 
of  many  of  these  machines,  due  to  the  fact  that  no  repairs  could  be 
made.  Only  after  this  happened,  were  measures  taken  for  elaborating  sing¬ 
le  standards. 

It  follows  from  the  above,  that  the  ideas  of  standard  elaboration 
planning  become  subjects  of  investigations  and  find  their  partisans  in 
American  standardization  practices.  Here,  it  is  assumed  that  company 
standards  (local  standards)  should  characterize  the  products  by  their 
fabricated  dimensions  and  detailed  specifications,  i.e.  by  such  techni-  ; 
cal  requirements  and  specifications,  which  are  necessary  and  sufficient 
for  mass  production. 

After  the  end  of  the  Second  World  War,  a  single  system  of  identi- 


odes  and  classification  of  products  used  for  supplying  the 
Army,  Navy  and  Air  Force  has  been  established  in  the  USA.  R.  E.  Gay  in 
his  work  "On  the  Significance  of  a  Classification  System",  informs  that 
about  600,000  new  products  are  launched  annually  and  up  to  150,000  pro¬ 
ducts  are  discontinued  during  the  same  period.  In  each  such  case,  the 
federal  classification  system  must  immediately  give  Identification  da¬ 
ta. 

The  federal  classification  system  provides  for  about  500  commodi¬ 
ty  classes,  each  of  which  includes  several  thousand  products,  which 
practically  embraces  all  defense  supply  objects.  The  commodity  classes 
have  been  distributed  among  a  number  of  organizations  in  order  to  acce¬ 
lerate  the  elaboration  of  standards.  Thus,  for  example,  elaboration  of 
standards  for  elements  of  electrical  and  electronic  equipment  has  been 
assigned  to  the  Signal  Corps,  the  elaboration  of  standards  for  articles 
of  food  was  assigned  to  the  Office  of  the  Quartermaster,  standards  for 
paints  have  been  assigned  to  the  Navy,  etc.  Annually,  plans  for  elabo¬ 
ration  of  standards  are  distributed  to  the  departments. 

3.  SIMPLIFICATION  AND  THE  "SSS"  SYSTEM 

A  constant  companion  of  USA  standardization  is  simplification, 
whose  origin  dates  to  the  years  of  the  first  world  war,  which  has  sub¬ 
sequently  resulted  in  the  appearance  and  extensive  popularization  of 
the  "simplification  -  standardization  -  specialization"  system,  abbre¬ 
viated  as  SSS.  Simplification  is  regarded  in  the  USA  as  the  most  pri¬ 
mitive,  simplified  form  of  standardization. 

Certain  American  engineers  tend  to  regard  simplification  as  the 
first  stage  of  standardization,  with  the  next  stage  being  the  elabo¬ 
ration  of  standards  on  a  theoretical  basis.  Thus,  the  term  simplifica¬ 
tion  does  not  denote  scientific  standardization  of  product  types,  but 
rather  standardization  based  exclusively  on  experience,  predominantly 
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on  sales  data.  The  manual  "Increasing  the  Productivity  by  Means  of 
Simplification,  Standardization  and  Specialization"  is  of  greater  in¬ 
terest  to  those  who  study  the  American  simplification  and  standardiza¬ 
tion  practice,  than  other  analogous  publications. 

In  the  majority  of  cases,  compilation  of  a  simplification  program 
in  the  industry  and  subsequent  consideration  of  all  conveniences,  en¬ 
counters  certain  difficulties  of  technical  character.  In  conjunction 
with  this,  it  was  necessary  to  elaborate  certain  principles  which  laid 
the  basis  for  the  work  and  to  use  them  as  guidelines.  The  most  import¬ 
ant  of  these  is  the  principle,  according  to  which  the  simplification 
method  should  always  be  purposeful. 

Simplification  results  in  maximal  savings  in  those  cases  when  pro 
per  agreement  of  each  individual  convenience  is  ensured. 

The  considerable  success  of  simplification  in  the  USA  shows  that 
simplification,  properly  applied,  is  useful  simultaneously  to  both  the 
manufacturers  and  consumers  of  goods.  Despite  difficulties  in  calcula¬ 
tions,  an  attempt  was  still  made  to  determine  the  economic  effective¬ 
ness  obtained  from  simplification.  The  steel  drum  manufacturers,  for 
example,  have  declared  that  they  have  achieved  the  following  savings 
(in  dollars)  as  a  result  of: 

lowering  the  cost  of  the  necessary  inventory 


and  production  equipment  10,000 
decreasing  the  need  for  warehouse  space  1,200 
cutting  transportation  costs  1,200 
improving  equipment  utilization  300 
increasing  the  productivity  of  labor  2,500 
improving  the  product  quality  2,000 
accelerating  the  turnover  of  capital  20,000 
improving  production  planning  5,000 
decreasing  sales  expenses  1,000 
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These  data  are  characteristic  by  the  fact  that  they  show  the  eco¬ 
nomic  effect  of  simplification  on  such  indicators  of  enterprise  opera¬ 
tion,  as  for  example,  accelerating  the  turnover  of  capital,  lowering 
the  net  cost  of  production  tooling  and  the  amount  of  various  overhead 
expenses. 

The  authors  of  the  manual  estimate  the  total  economic  effective¬ 
ness  of  simplification  at  approximately  5#  of  the  net  cost  of  products. 
4.  BRANCH,  COMPANY  AND  PLANT  STANDARDIZATION 

As  appears  from  standardization  works  published  in  the  USA,  most 
noticeable  Influence  on  the  productivity  of  labor  Is  exerted  by  those 
its  factors  which  act  directly  at  the  point  of  production.  For  this 
reason,  the  main  emphasis  in  the  American  practice  is  on  simplification 
and  standardization  within  the  industrial  enterprises  and  within  the 
branches  of  industry,  l.e.  on  branch,  company  and  plant  standardization. 

Branch  standardization  committees  are  in  contact  with  a  large  num¬ 
ber  of  production  and  scientific  and  technical  organizations.  Thus,  for 
example,  the  National  Bureau  of  Standards  maintains  contacts  with  66,000 
companies,  associations  and  individuals.  The  scale  of  Its  operation  is 
characterized  by  Its  staff,  which  consists  of  over  1200  specialists. 

The  Detroit  Edison  Company  has  a  main  standardization  committee, 
which  determines  the  total  program  of  work  in  the  standardization  field, 
its  goals,  principles  and  tasks.  It  organized  appropriate  technical 
subcommittees.  The  work  program  of  the  main  committee,  which  was  elabo¬ 
rated  immediately  following  Its  formation,  provide J  for:  a)  elaborating 
classifications  of  all  materials,  semifinished  and  finished  products 
and  equipment  used  by  the  company’s  enterprises;  b)  establishing  a  stan¬ 
dard  terminology;  c)  elaborating  technical  specifications;  d)  decreas¬ 
ing  the  nomenclature  of  purchased  and  used  materials,  semifinished  and 
finished  products  by  eliminating  superfluous  brands,  kinds,  types  and 


dimensions  and  by  unifying  them;  e)  tying  the  company's  standards  to 
national  USA  standards.  The  managers  of  this  company  actively  partici¬ 
pate  in  standardization  work,  which  promotes  extensive  use  of  standards. 

The  General  Electric  Corporation  has  a  standardization  department 
created  for  coordinating  the  activity  of  the  company's  enterprises  in 
the  field  of  elaboration  and  use  of  various  standards.  The  scale  of 
this  work  is  characterized,  for  example,  by  the  fact  that  about  TO  em¬ 
ployees  of  the  company  constantly  participate  in  the  work  of  technical 
committees  of  the  American  Standardization  Association  as  permanent 
company  representatives.  In  addition  to  the  above  standardisation  de¬ 
partment,  this  company  has  numerous  technical  committees  which  specia¬ 
lize  in  Individual  problems.  These  committees  are  made  up  of  specialists 
of  each  plant  of  the  given  firm  which  is  interested  in  the  object  being 
standardized.  The  basic  principle  of  adapting  standards  in  this  compa¬ 
ny  is  not  by  administrative  order  to  the  producing  plant,  but  by  In¬ 
creasing  its  interest  in  the  use  of  standards.  The  practice  of  stand¬ 
ards  utilization  at  the  company's  enterprises  has  shown  that  expedient 
recommendations  are  accepted  by  the  plants  without  objections.  The  com¬ 
pany  systematically  issues  collections  of  its  standards. 

Since  the  productivity  of  labor  and  industrial  safety  are  inter¬ 
related,  then  the  companies  were  forced  to  establish  a  single  standard¬ 
ization  program  in  the  field  of  Industrial  safety.  Here,  It  was  ack¬ 
nowledged  that  it  is  rot  mandatory  to  centralize  the  standardization 
of  industrial  safety,  since  each  production  branch  can  elaborate  Its 
o wn  standards.  As  a  result,  20  branch  council  now  exist  in  the  USA, 
dealing  with  the  elaboration  of  proposals  about  industrial  safety  in 
different  branches  of  industry. 

The  practices  of  branch  standardization  in  the  USA  in  the  post¬ 
war  period  can  be  demonstrated  through  an  example  from  machine  tool 
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building,  where  three  kinds  of  standards  are  usually  used,  namely: 
l)  standards  of  machine  tool  components;  2)  standards  used  for  quali¬ 
ty  control;  3)  production  standards.  The  component  standards  include 
standards  for  elements,  subassemblies  and  component  parts  of  machine 
tools,  the  use  of  which  is  basically  stable.  National  standards  exist 
for  certain  of  these  components,  for  example,  for  T-slots,  for  bolts 
with  nuts  for  these  slots,  chucks  and  chuck  jaws  for  turret  lathes  and 
automatic  lathes,  spindle  tips  for  different  kinds  of  general  purpose 
and  automatic  lathes,  centers,  adjustable  couplings  for  multispindle 
drilling  heads,  spindle  tips  and  arbors  for  milling  machines,  etc.  and 
also  precision  norms  for  general  purpose  lathes  and  other  machine  tools. 
National  standards  of  quality  norms  for  machine  tools  and  in  the  ma¬ 
chine  tool  building  subject  field  in  general  are  not  numerous  in  ^he 
USA.  When  necessary,  the  individual  companies  elaborate  their  own  stan¬ 
dards. 

However,  it  should  be  noted  that  the  National  Association  of  Ma¬ 
chine  Tool  Manufacturers  has  elaborated  a  number  of  temporary  stand¬ 
ards  for  general  purpose  lathes  and  has  attained  their  acceptance  as 
ASA  standards,  but  this  was  brought  about  cy  considerable  orders  pla¬ 
ced  by  [federal]  departments.  As  to  the  ordinary  consumer,  he  depends 
on  the  conscientiousness  of  the  company  and  does  not  require  performing 
standard  tests  when  purchasing  the  equipment.  Approximately  the  same 
situation  has  evolved  also  in  the  relationships  between  machine  tool 
building  companies  and  the  suppliers  of  individual  subassemblies  ana 
components  of  machines  (pumps,  hydraulic  devices,  bearings,  elect riea] 
equipment,  automation  facilities,  etc.).  The  local  (company  and  plant  ) 
standards  in  the  USA  include: 

l)  technical  standards,  containing  general  rules  and  norms  and  al¬ 
so  designing  norms,  rules  for  execution  of  drawings  and  testing  methods 


for  products; 

2)  production  standards,  used  in  the  manufacture  of  subassemblies 
and  components  and  also  those  extending  to  equipment  and  production 
processes,  tolerances  and  fits  (the  industrial  safety  standards  are  al¬ 
so  included  here); 

3)  purchasing  specifications  (technical  conditions)  for  materials, 
spare  parts,  equipment  and  purchased  components. 

The  subject  field  of  local  standardization  in  the  USAli's  subdivid¬ 
ed  variously.  The  following  can  be  remarked  with  respect  to-  this  pro¬ 
blem: 

1.  The  practice  of  limiting  the  application  of  national  (federal.) 

USA  standards,  as  applied  to  the  production  needs  of  the  given  company 
and  plant,  is  widespread.  A  result  of  this  trend  in  the  company  and 
plant  standardization  is  the  widespread  use  of  limiting  standards,  their 

* 

\ 

subject  field  due  to  this,  corresponding  to  the  subject  field  of  nation¬ 
al  standards. 

9 

2.  Extensive  use  is  made  of  the  so-called  specifications  (accord¬ 
ing  to  the  terminology  evolved  in  the  USSR,  these  correspond  to  stand¬ 
ards  of  technical  requirements  and  local  technical  conditions  [specifi¬ 
cations]  of  plants,  SKB,  OKB,  TsKB,  Nil  and  sovnarkhozes).  They  are  ela¬ 
borated  in  the  closest  possible  coordination  with  analogous  USA  nation¬ 
al  standards. 

3.  Wide  use  Is  made  of  standards  establishing  types  and  dimensions 
of  individual  subassemblies  and  components  used  by  different  machine 
building  branches.  A  characteristic  tendency  here  Is  to  impart  a  branch 
character  to  these  standards.  This  tendency  is  based  on  the  feasibility 
of  rapidly  obtaining  subassemblies  and  components,  provided  for  in  the 
branch  standards,  from  the  appropriate  specialized  company. 

A.  Standards  of  testing  methods  are  characteristic  of  companies 
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with  specialized  production.  These  standards  are  of  great  significance 
for  the  development  of  coordination.  In  connection  with  this,  trade 

l 

companies  extensively  participate  in  the  elaboration  of  these  standards, 
many  of  which  are  of  branch  character. 

5.  The  subject  field  and  content  of  standards  has  been  greatly  in¬ 
fluenced  by  the  use  of  the  preference  numbers  system.  Standards  have 
appeared,  containing  series  of  components,  subassemblies  and  more  com¬ 
plex  products. 

6.  All  varieties  of  American  standards  are  characteristic  by  the 
subject  field  of  industrial  safety,  including  safety  rules  and  norms 
and  also  types  and  dimensions  of  the  corresponding  equipment,  devices 
and  necessities. 

7.  Standards  exist  with  respect  to  the  painting  and  finishing  of 
products. 

Standardization  of  production  processes  is  extensively  used  in  the 
practice  of  USA  company  and  plant  standardization. 

The  advantages  accruing  to  the  companies  due  to  the  development 
of  company  and  plant  standardization  include:  l)  the  extensive  preva¬ 
lence  of  machines  and  other  products  and  also  interchangeable  subassem¬ 
blies  and  components  of  the  same  type;  2)  easier  servicing  of  operat¬ 
ing  machinery;  3)  more  reliable  basis  for  comparison;  4)  a  lesser  num¬ 
ber  of  disagreements  between  the  purchaser  and  seller;  5)  simpler  tool¬ 
ing  up  for  new  production;  6)  improved  coordination  of  the  entire  pro¬ 
duction  at  the  enterprise;  7)  Increasing  the  output  per  unit  equipment. 

Standardization  makes  products  commonly  accessible  and  increases 
the  scale  of  their  production;  for  example,  before  the  production  of 
television  transmitters  Is  started,  all  companies  should  agree  among 
themselves  about  a  number  of  standards,  so  that  all  television  sets  pro¬ 
duced  by  different  firms  would  be  able  to  receive  with  equal  success 


all  the  transmitted  programs. 

The  standards  of  large  industrial  companies  (for  example,  of  the 
General  Motors)  are  accessible  and  are  used  at  enterprises  of  other 
companies,  since  their  economic  interests  require  the  use  of  precisely 
these  standards.  In  addition,  it  is  recommended  to  supplement  branch 
and  national  standards  by  individual  standards,  inasmuch  as  this  is 
expedient  in  the  output  of  special  products. 

Standards  of  product  quality  are  characterized  by  the  fact  that 
they  recommend  economically  advantageous  control  methods.  These  stand¬ 
ards  are  subdivided  into  four  categories :  l)  purchasing  specifications 
2)  production  specifications;  3)  specifications  characterizing  the  fi¬ 
nished  produces;  4)  standards  of  testing  methods.  These  are  primarily 
company  and  plant  standards.  Purchasing  specifications  provide  for  phy¬ 
sical  and  chemical  characteristics  and  other  requirements  put  to  raw 
materials.  Production  specifications  include  directions  about  the  pro¬ 
duction  process  and  methods  and  the  necessary  equipment.  Stringent  re¬ 
quirements  are  put  to  these  specifications  with  respect  to  the  simpli¬ 
city  of  presentation,  reachability  of  formulations  and  briefness.  Spe¬ 
cifications  (technical  conditions)  for  new  products  contain  detailed 
information  about  the  quality  of  products,  including  physical  and  che¬ 
mical  properties,  external  characteristics  and  other  indicators.  Stand¬ 
ards  of  testing  methods,  as  a  rule,  include  rules  for  selecting  the 
type  of  specimen  for  testing,  the  rules  for  making  the  specimen,  the 
type  of  testing  equipment,  testing  techniques  and  the  rules  for  record¬ 
ing  their  results. 

Standards  of  technical. conditions  (specifications)  are  constantly 
modified  In  accordance  with  the  needs  of  enterprises.  Extensive  use  is 
made  of  the  method  of  statistical  quality  control,  based  on  the  use  of 
the  basic  laws  of  the  probability  theory  under  production  conditions. 


Establishing  the  boundaries  of  limits  on  the  basis  of  statistical  data 
promotes  improving  the  quality  of  standards  elaboration  and,  at  the 


same  time,  makes  them  more  effective  from  the  point  of  view  of  econo¬ 
mics,  since  they  are  instrumental  in  decreasing  the  net  cost  of  pro¬ 
ducts. 


The  above  shows  the  great  role  played  by  branch,  company  and  plant 
standards  in  the  problems  of  coordinating  the  materials  and  tools  sup¬ 
ply  and  purchasing  operations  in  the  USA  industry.  As  a  result  of  stand¬ 
ards  the  manufacturer  knows  that  he  can  buy  the  materials  and  other  pro¬ 
ducts  he  needs  with  specific  standard  dimensions  and  quality.  If  this 
condition  is  not  conformed  to  (i.e.  if  standards  do  not  exist),  then 
the  supply  conditions  force  the  manufacturer  to  change  his  production 
process  which  sets  back  the  production  schedule  and  increases  its  net 
cost.  To  ensure  stable  quality  of  manufactured  products,  it  is  also  ne¬ 
cessary  to  have  standards  with  precise  specifications. 

Great  significance  was  acquired  by  company  catalogs  listing  their 
products,  since  they  make  it  possible  to  rapidly  purchase  all  that  is 
necessary  and  to  eliminate  the  need  for  large  stocks  of  implements,  va¬ 
rious  materials  and  purchased  interchangeable  products.  Compilation  of 
catalogs  is  regarded  as  the  first  step  in  the  elaboration  of  standards 
of  specifications.  The  participation  in  the  preparation  of  specifica¬ 
tions  standards  and  in  their  approval  of  the  manufacturer,  consumer, 
selling  agent  and  other  persons  expressing  interest  in  the  given  stand¬ 
ard,  is  mandatory.  The  participation  of  all  these  persons  in  the  elabo¬ 
ration  of  standards  promotes  improving  the  effectiveness  of  standardisa¬ 
tion. 


Standards  are  the  most  concrete  means  of  controlling  production 
processes  in  the  industry,  which  again  emphasised  the  industrial  char¬ 
acter  of  USA  standardization.  This  important  property  of  standardization 


not  only  promotes  Its  development,  but  also  proper  utilization  of  stan¬ 
dards  irrespective  of  the  degree  to  v;hich  they  are  mandatory. 

The  eighth  National  Standardization  Conference  in  the  USA  has  paid 
its  attention  primarily  to  the  problems  of  savings,  which  can  be  obtain¬ 
ed  from  the  adaption  of  standards.  Here,  it  was  emphasized  that  stand¬ 
ards  are  the  key  to  progress  and  increasing  the  earnings.  It  has  deter¬ 
mined  the  necessity  to  elaborate  perspective  standards;  with  the  need 
for  standards  most  acutely  felt  in  such  fields  as  nuclear  power,  elec¬ 
tronics  and  automation.  It  was  noted  that  It  is  possible  to  avoid  tre¬ 
mendous  losses,  confusion  and  delays  by  timely  elaboration  and  imple¬ 
mentation  of  standards,  i.e.  by  putting  them  into  force  at  an  earlier 
date. 

A  stated  goal  was  to  attain  a  situation  whereby  the  standards  will 
be  written  In  clear  and  understandable  language,  will  be  logically  com¬ 
piled  and  would  not  leave  doubts  with  respect  to  their  purpose.  Stand¬ 
ards  are  frequently  weakened  by  all  kinds  of  remarks,  which  are  occa¬ 
sionally  made  for  circumventing  these  same  standards.  Speciflelations 
should  be  neither  too  detailed,  not  too  fragmentary.  Extensive  repre¬ 
sentation  in  committees  charged  with  elaboration  of  standards,  of  va¬ 
rious  branches  of  industry,  consumers  and  government  organizations  and 
solution  by  their  representatives  of  disputed  technical  problems,  tak¬ 
ing  into  account  the  interests  of  the  different  organizations,  was  re¬ 
cognized  as  the  most  important  goal.  Here,  special  attention  should  be 
paid  to  the  principle  according  to  which  one  standard  satisfies  exten¬ 
sive  needs. 

In  connection  with  the  aforementioned  conference,  detailed  deli¬ 
berations  were  conducted  about  the  effect  of  standardization  on  lower¬ 
ing  the  net  cost  and  the  selling  prices,  about  the  problems  of  collabo¬ 
ration,  helped  by  standardization,  between  materials  and  tool  supply 
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organs  with  engineering  and  designing  departments  and  offices,  and  al¬ 
so  the  role  of  standardisation  in  the  activity  of  industrial  companies. 

The  influence  of  large  companies  and  of  monopolies  negatively  af¬ 
fected,  in  the  first  place,  the  feasibility  of  achieving  in  the  USA  a 
nationwide  standardization  of  tolerances  and  fits,  threads,  material 
brands  and  other  common  technical  norms.  This  has  inevitably  resulted 
in  the  predominating  development  of  branch  and  company  standardization 
and  has  influenced  the  character  of  the  assembly,  component  and  produc¬ 
tion  engineering  specialization  of  production  in  the  USA  machine  build¬ 
ing  industry. 

Competing  companies  willingly  use  standards  of  other  companies, 
because  they  can  be  used  as  .a  basis  for  ordering  at  a  more  favorable 
price  and  for  more  rapidly  receiving  corresponding  products,  than  this 
could  be  done  In  accordance  with  special  specifications. 

The  Interest  in  the  use  of  standards  is  due  to  economic  reasons. 
Company  owners  seek  any  sources  of  income  and  the  standards  promote  low¬ 
ering  the  net  cost  and  stabilizing  the  quality  of  the  manufactured  pro¬ 
ducts.  Company  employees  are  interested  in  the  use  of  standards,  since 
this  is  encouraged  financially  and  allows  them  to  switch  to  full-time 
standardization  work  where,  in  addition,  the  pay  is  higher. 

Characteristic  is  the  fact  that  despite  the  widespread  unemploy¬ 
ment,  a  shortage  of  highly  skilled  standardization  specialists  is  ob¬ 
served  in  the  USA.  For  this  reason,  training  of  them  was  begun  in  col¬ 
leges  and  also  in  permanent  scientific  seminars.  Works  are  published, 
illuminating  the  extensive  range  of  standardization  problems,  and  con¬ 
ferences  about  individual  problems  are  systematically  conducted. 

It  should  also  be  noted,  that  standardization  in  the  USA,  as  all 
other  fields  of  creative  activity,  is  widely  advertized  and  this  ad¬ 
vertizing  is  called  upon  to  conceal  its  main  shortcoming,  i.e.  the  nan- 


row  industrial  character.  Standardization  in  the  USA,  least  of  all, 
ensures  the  interests  of  consumers. 

American  scientists  and  engineers  assume  that  they  have  created 
their  ovm  school  of  standardization,  which  is  primarily  characterized 
by  branch  development  and  by  economic  interest  of  all  production  eche¬ 
lons  in  its  extensive  use  in  the  spheres  of  production,  scientific  and  , 
technological,  commercial  and  administrative  activity.  American  stand¬ 
ardization  is  distinguished  by  the  variety  of  its  standards  with  res¬ 
pect  to  their  kinds,  purpose  and  content  and  also  by  its  terminologi¬ 
cal  uniformity,  which  is  important  from  the  practical  point  of  view. 

With  respect  to  methodology,  American  standardization  is  characteristic 
by  its  subdivision  into  simplified  and  [standardization]  that  based  on 
scientific  principles.  Intercoordination  of  standards  extends  to  all 
their  levels,  which  is  an  important  prerequisite  condition  for  develop-^, 
ing  product  specialization  and  coordination  in  the  industry.  Of  great 
practical  importance,  is  work  performed  in  the  field  of  classification  * 
of  products,  regulating  the  use  of  main  and  auxiliary  materials  and  ex¬ 
posure  of  internal  resources. 

Despite  periodic  changes  in  organization,  the  substance  of  Ameri¬ 
can  standardization  remains  the  same.  It  Is  called  upon  to  increase  the 
war  potential  and  ensure  maximum  income  to  enterpreneur. 
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Chapter  IT 

NORMALIZATION  IN  PRANCE,  PREWAR  GERMANY, 

THE  GDR  AND  PRO 

Normalization  has  been  considerably  developed  in  the  machine 
building  industries  of  many  countries.  However,  the  principles  and  the 
practices  of  its  implementation  are  most  characteristic  of  the  French 
and  German  normalization. 

1.  NORMALIZATION  IN  FRANCE 

As  a  rule,  French  AFNOR  normal  standards,  which  ensure  interchan¬ 
geability  of  joining  dimensions  of  products  and  establish  their  over¬ 
all  dimensions,  give  considerable  freedom  to  the  manufacturers  with 
respect  to  the  choice  of  products  designs,  their  fabricated  dimensions 
and  the  production  methods.  It  should,  also,  be  noted  that  theoretical 
investigations  In  the  field  of  normalization  are  developed  In  France 
more  extensively  than  In  other  countries. 

The  French  assume  that  they  have  evolved  their  own  school  of  stan¬ 
dardization.  They  regard  normalization  as  the  putting  into  order  of  a 
large  number  of  phenomena  In  all  fields  of  though  and  human  endeavor 
with  the  purpose  of  ensuring  a  precise,  logical  and  harmonious  order. 
Normalization  in  technology  has,  as  its  purpose,  unification  of  basic 
elements  of  production  and  equipment,  testing  methods  and  ensuring  in¬ 
terchangeability,  due  to  which  It  becomes  possible  to  organize  mass  or 
large  series  production.  Unlike  normalization,  simplification  is  char¬ 
acterized  by  limiting,  as  far  as  possible,  the  number  of  products  and 
their  components  to  a  certain  limited  number,  as  a  result  of  selecting 


from  among  the  best  existing  types. 

The  appearance  of  the  theoretical  work  by  Dr.  Raru  has  given  rice, 
in  postwar  France,  to  numerous  investigations  in  the  field  of  normali¬ 
zation  theory  and  methodology.  In  particular,  P_  Vie  ton  in  his  work 
"The  consumer  and  standardization"  has  substantiated  a  basic  economic 
method,  recommended  by  him,  according  to  which  normalization  will  equal¬ 
ly  satisfy  the  needs  of  the  manufacturer  and  of  the  consumer.  This  norm¬ 
alization  enables  the  manufacturer  to  rationalize  and  typify  his  out¬ 
put.  Typificatlon  has,  as  its  purpose,  concentrating  the  activity  of 
the  company  or  plant  in  series  production  of  a  limited  number  of  pro¬ 
ducts,  i.e.  the  production  cycle  is  accelerated,  the  labor  time  going 
into  it  is  decreased,  the  utilization  of  machines  is  Improved  and  the 
net  cost  is  lowered  as  much  as  possible,  in  other  words,  maximum  profit 
is  achieved.  Typificatlon,  as  one  of  the  normalization  methods,  is  used 
extensively  in  various  branches  of  French  industry. 

The  consumer  of  industrial  goods  frequently  does  not  even  notice 
the  difficulties  of  achieving  normalization.  His  main  desire  was  and  is 
to  have  the  necessary  guarantee  of  the  high  quality  of  the  purchased 
product.  If  the  normal  standards  suit  this  condition,  then  the  consumer 
begins  to  notice  them,  since  they  become  a  brand,  certifying  the  quali¬ 
ty.  This  brand,  AFNOR,  Is  widely  used  and  easily  identified. 

Present  day  standardization  In  France,  which  strictly  pertains  to 
establishing  various  norms  and  quality  indicators,  is  less  strict  with 
respect  to  the  external  appearance  of  the  products.  Mandatory  and  vo¬ 
luntary  normal  standards  exist  in  France.  The  mandatory  normal  stand¬ 
ard  is  distinguished  by  the  fact  that  its  application  should  be  all  in¬ 
clusive  and  Immediate  (from  the  date  of  adaption). 

Plant  normalization  is  limited  to  production  objects  of  the  given 
enterprise.  Plant  normal  standards  are  less  desirable,,  since  they  make 


impossible  interchangeability  of  analogous  products  and  their  compo¬ 
nents  produced  by  different  plants. 

Normal  standards  establish  that  quality  limit,  below  which  no  ma¬ 
nufacturer  is  allowed  to  lower  the  quality  of  their  products.  However, 
French  normal  standards  engineers  assume  that  it  is  impossible  to  es¬ 
tablish  criteria  which  would  embrace  all  problems  pertaining  to  the 
quality  of  a  given  product.  They  assume  that  this,  in  addition, *  is  not 
necessary  from  the  practical  point  of  view.  Basic  quality  factors,  which 
the  manufacturer  himself  cannot  easily  and  rapidly  control,  serve  as 
the  criterion.  For  this  reason,  quality  criteria  should  be  elaborated 
and  fearlessly  enforced  by  competent  organizations. 

Administrative  and  commercial  normal  standards  are  valued  as  norms 
giving  corresponding  guiding  direction  peculiar  to  the  individual  ma¬ 
nagement  (administration)  and  commercial  fields.  In  particular,  these 
normal  standards  extend  to  forms  of  documentation  and  the  rules  for 
filling  them  out. 

Basic  normal  standards  in  France  incluse  those  which  establish 
characteristics,  indicators,  norms,  dimensions,  etc. ,  suitable  for  use 
in  various  normal  standards.  Basic  normal  standards  establish  prefer¬ 
ence  numbers,  the  direction  of  rotation  of  machines,  conventional  de¬ 
signations  and  other  general  data.  All  remaining  normal  standards  are 
elaborated  on  the  basis  of  the  basic  normal  standards.  A  special  cate¬ 
gory  of  normal  standards  is  provided  for  the  so-called  prescriptions. 
They  pertain,  for  example,  to  industrial  safety. 

French  normal  standards  are  subdivided  into: 

1)  individual  normal  standards,  especially  elaborated  by  the  con¬ 
sumer  or  design  engineer,  or  by  an  individual  shop  of  an  enterprise 
for  satisfying  only  its  own  (individual)  needs; 

2)  enterprise  normal  standards,  elaborated  with  general  consent. 


of  the  various  services  and  subdivisions  of  the  given  enterprise  as 
guidelines  in  all  operations  pertaining  to  manufacturing  and  selling; 

3)  normal  standards  of  an  association  or  production  branch,  ela¬ 
borated  by  a  group  of  associated  interested  enterprises  and  ether  or¬ 
ganizations; 

H)  national  normal  standards,  published  after  receiving  comments 
from  interested  enterprises  and  other  organizations  and  individual  spe¬ 
cialists  through  the  French  National  Normalization  Organization  AFNOR; 

5)  international  standards  or  recommendations  of  the  ISO  [Inter¬ 
national  Standards  Organization]  and  KEK  [IEC,  International  Economic 
Conference],  which  are  a  result  of  international  agreement. 

As  is  pointed  out  in  works  of  French  normal  standards  engineers, 
duplication  of  normal  standards  of  different  fields  of  application 
should  not  be  permitted,  l.e.  national,  branch  and  all  kinds  of  local 
normal  standards  should  not  duplicate  one  another.  It  becomes  necessa¬ 
ry  to  closely  conform  to  existing  normal  standards  and  prevent  issuance 
of  arallel  normal  standards,  indicators  and  recommendations  which 
would  contradict  one  another.  However,  the  recommended  form  of  normal 
standards  Is  not  conducive  to  interrelation  between  the  subject  field 
and  content  of  the  normal  standards. 

According  to  the  work  of  Dr.  Verrnan,  which  he  has  performed  for 
the  ISO/STACO  ,  we  note  that  the  number  of  points  on  the  diagram  (Fig. 
13),  corresponding  to  a  combination  of  the  topic,  characterization  and 
field  of  application  of  the  given  normal  standard,  will  gradually  in¬ 
crease  as  the  given  topic  is  displaced  from  the  lower  form  of  a  normal 
standard  to  the  higher,  i.e.  from  local  to  national  normal  standards. 
Scientific  knowledge  and  newest  technological  achievements,  which  are 
at  the  disposal  of  the  Industry  at  the-  given  instant,  are  taken  Into 
account- in- the-  elaboration  of  normal  standards. 


Of  primary  Importance  in  elaborating  national  normal  standards 
is  analysis  of  technical  and  economic  needs.  Here ,  still  another  norm- 
alization  feature  must  be  taken  into  account,  i.e.  conformance  of 
French  national  nomal  standards  to  international  standards  and  recom¬ 
mendations  and  when  these  do  not  exist,  conformance  to  the  level  of 
world  science  and  technology.  The  goals  of  local  normalization  on  the 
enterprise  scale,  according  to  Dr.  Verman,  are  analogous  to  the  afore¬ 
mentioned  goals  of  national  standardization;  but  a  number  of  French 
specialists  give  a  slightly  different  evaluation  of  the  task  of  local 
standardization.  Thus,  for  example,  it  is  noted  in  the  work  of  Dr.  P. 
Razu,  that  normalization  in  France  does  not  have  as  its  goal  the  achieve¬ 
ment  of  uniformity.  Items  normalized  include  components,  elements  of 
complex  products,  processed  and  raw  materials,  general  norms,  etc., 
with  the  result  that  creative  workers,  without  experiencing  difficul¬ 
ties  in  the  selection  of  expedient  materials,  components,  etc. ,  can, 
with  lowest  expenditures,  solve  the  most  complex  and  original  engineer¬ 
ing  problems. 

Series  production,  together  with  normalization  and  mechanization 
of  production,  is  partially  responsible  for  the  decline  of  small  indus¬ 
trial  enterprises  and  workshops.  At  the  same  time,  normalization  faci¬ 
litates  hiring  of  personnel  for  industrial  and  commercial  enterprises 
and  Increases  their  productivity  of  labor.  But  all  this  process  of  per¬ 
fecting  the  production  process  on  the  basis  of  normalization,  according 
to  Dr.  P.  Razu,  makes  it  necessary  to  systematically  look  out  for  the 
so-called  "crystallization  of  progress." 

Its  substance  consists  in  the  fact  that  normal  standards  should 
not  slow  down  the  development  of  technological  progress.  They  should 
promote  the  progress,  concentrating  all  which  is  most  progressive  and 
efficient.  And  this  consideration,  leads  Dr.  Razu  to  the  conclusion  that 


Fig.  13.  Dr.  Verman's  (France)  diagram  "Formulating  the  subject  field 
of  standardisation."  1)  International;  2)  national;  3)  branch  (of  as¬ 
sociations);  4)  plant:  5)  individual;  6)  scale  or  level  of  standardiza¬ 
tion;  7)  mechanics;  8)  industry;  9)  science;  10)  education:  ll)  trans¬ 
portation;  12)  structures;  13)  supply;  14)  agriculture;  15)  forestry; 
16)  textile  goods;  17)  chemical  products;  18)  commerce;  19)  subject 
fields  of  standardization;  20)  nomenclatures;  21)  materials,  machine 
and  tool  specifications;  22)  sampling*  and  inspection;  23)  tests  and  an¬ 
alyses;  24)  decreasing  the  number  of  types;  25)  practical  code  (desig¬ 
nation  system);  26)  typical  documentation. 


it  is  possible  for  erroneous  normalization  ("pseudonormalization")  to 
exist,  which  can  appear  in  two  forms.  One  of  them,  takes  place  in  those 
cases  when  the  relationships  between  the  subjects  being  normalized  and 
other  products  are  not  sufficiently  considered.  The  second  kind  of 
pseudonormalization  is  characteristic  by  its  unsubstatiated  exclusion 
from  normal  standards  of  those  products,  the  demand  for  which  is  insig- 


nificant  and  whose  turnover  Is  moderate.  Unlike  pseudononnalization, 
actual  normalization  is  based  on  convenience,  usefullness  and  efficien¬ 
cy. 

Normalization  is  very  extensively  propagandized  in  ranee.  Many 
works  devoted  to  the  theory  and  practices  of  normalization  are  being 
published.  A  great  deal  of  attention  is  paid  to  the  history  of  normal¬ 
ization,  its  peculiarities  and,  to  that  effect  which  it  exerts  on  the 
industry  and  economy.  The  structure  of  standardization  organs,  includ¬ 
ing  numerous  branch  narrowly  specialized  scientific  and  technical  offi¬ 
ces,  technical  committees  and  other  subdivisions,  is  regarded  as  a  great 
achievement,  determining  one  of  the  features  of  the  French  school  of 
normalization. 

Normalization  was  instrumental  in  the  development  of  branch  and 
product  specialization  of  industrial  enterprises.  Branch  normalization 
can  be  demonstrated  through  an  example  of  casting  plants,  which  produ¬ 
ced  various  castings  which  are  supplied  to  [other]  plants  engaged  in 
machining  them.  These  casting  plants  specialize  their  output  to  conform 
to  the  needs  of  one  or  another  maching  building  branch.  This  is  the 
origin  of  the  name  "branch  specialization." 

To  achieve  the  greatest  possible  economic  effectiveness,  speciali¬ 
zation  extends  to  the  output  of  products  which  are  close  by  their  de¬ 
sign  and  production  engineering  aspects  and,  for  this  reason,  possesses 
the  greatest  number  of  common  features.  If  such  correspondence  does 
not  exist,  then  it  can  be  brought  about  by  normalization.  This  provides 
impetus  for  evolving  and  reducing  to  a  system,  an  ensemble  of  conditions 
instrumental  in  lowering  the  net  cost  of  products  and  improving  their 
quality,  which  are  mainly  achieved  by  normalizing  the  product  dimensions 
and  the  quality  indicators.  Of  importance,  is  persuasion  of  the  users 
to  accept  the  decreased  nomenclature  of  the  normalized  products. 


The  practical  side  of  this  normalisation  development  can  be  shown 
through  an  example  of  the  work  of  plants  of  the  Arthur  Martin  company, 
which  manufactures  gas  stoves,  refrigerators  and  ether  products.  The 
commercial  policy  of  this  company  was  to  offer  to  its  customers  the 
greatest  selection  of  product  types  and  models,  which  differed  by  shape, 
dimensions  and  color.  The  number  of  standard  sizes  or  products  reached 
250,  the  number  of  models  was  80  and  the  number  of  types  was  40.  Subse¬ 
quently,  this  company  has  modernized  its  production  on  the  basis  of 
normalization  principles,  which  required  revising  the  type  range  and 
characteristics  of  the  items  being  produced.  The  number  of  types  was 
cut  from  40  to  8,  the  number  of  models  was  decreased  from  80  to  25  and 
the  number  of  standard  sizes  (fabricated  versions)  was  decreased  from 
250  to  70.  The  use  of  white  paint  only,  also  had  a  beneficial  influence 
on  the  production  organization. 

The  character  of  normalization  problems  at  small  series  production 
plants,  is  slightly  different.  In  the  production  of  hydraulic  turbines, 
electric  locomotives  and  various  heavy  equipment,  each  order  is  subjec¬ 
ted  to  the  most  thorough  study.  The  largest  series  comprises  10  or  20 
identical  products  and,  usually,  even  less  than  this.  When  performing 
normalization  at  these  plants,  it  is  necessary  to  very  thoroughly  con¬ 
sider  the  designs  of  previously  produced  machines,  mechanisms,  etc. 

For  example,  an  electric  machinery  plant  has  previously  produced  more 
than  100  various  kinds  cf  products.  A  goal  was  stated  to  elaborate  one 
model  with  several  execution  modifications  based  on  the  use  of  common 
subassemblies  and  components.  This  has  required  determining  the  appli¬ 
cability  of  various  components  and  subassemblies,  clarifying  their  re¬ 
lationship  with  other  mating  elements  and  the  necessary  classification. 
Of  several  possible  classification  methods,  that  one  was  chosen  which 
allowed  the  problem  to  be  solved  gradually,  in  three  stages. 


The  first  stage  of  this  work  Involved  a  preliminary  study  which 
consisted  in  comparing  various  drawings ,  exposing  common  design  ele¬ 
ments  (for  example,  hole  diameters)  and  the  applicability  of  each  of 
them  and  also  the  feasibility  of  a  certain  decrease  in  the  number  of 
elements  used.  But  here  an  attempt  was  made  to  retain  the  existing  pro¬ 
duction  methods  and  tooling.  The  relatively  small  increase  in  the  pro¬ 
duction  run  length,  achieved  as  a  result  of  this  work,  has  not  required 
changes  in  the  production  tooling. 

The  second  stage  has  achieved  grouping  of  components  by  their  fa¬ 
brications  method,  with  the  purpose  of  adapting  group  machining  methods. 
Here,  components  with  different  geometric  shapes  were  united  on  the 
basis  of  commonnes  of  production  processes  and  of  typical  machining  se¬ 
quence. 

The  third  step,  which  involves  adaption,  is  subdivided  into  two 
parts.  The  first  consisted  in  successively  adapting  such  measures  which 
can  be  easily  implemented,  without  waiting  for  the  solution  of  the  en¬ 
tire  stated  goal  as  a  whole.  Components  subject  to  machining  were  assig¬ 
ned  to  strictly  specified  machine  tools,  placed  in  a  line,  with  the  op¬ 
timal  production  schedule  deten.—.ied  by  the  plan.  The  second  part  of 
this  stage  included  unification  of  design  elements,  critical  analysis 
of  permitted  dimensional  deviations  and  improving  the  machining. 

Of  considerable  interest  is  normalization  in  the  field  of  French 
railroad  transportation.  This  work  was  made  complicated  by  the  fact  that 
the  rolling  stock  of  French  railroads  crosses  national  boundaries  of 
many  countries,  which  requires  considering  a  number  of  requirements  ex¬ 
isting  in  these  countries  (overall  dimensions  of  structures  and  rolling 
stock,  dimensions  and  point  of  placement  of  automatic  couplings,  brak¬ 
ing  systems,  etc.).  Here,  tremendous  significance  is  acquired  by  inter¬ 
national  and  regional  standardization. 


In  conjunction  with  organizing  the  International  Railroad  Union, 
the  normalization  conducted  in  France  has  touched  upon  not  only  gene¬ 
ral  parameters  and  characteristics,  but  also  types  of  cars.  At  the 
present  time,  work  is  done  for  normalizing  diesel  locomotives  and  pro¬ 
blems  of  normalizing  equipment  for  signaling,  communication  and  con¬ 
tact  rails  of  electrified  railroads.  Certain  of  the  normal  standards 
thus  elaborated,  have  been  proposed  as  drafts  of  international  recom¬ 
mendations. 

Branch  normal  standards  pertaining  to  French  transportation  ma¬ 
chine  building  and  to  railroad  transportation  are  coordinated  with 
French  national  normal  standards  (standards).  The  Railroad  Normaliza¬ 
tion  Bureau  is  in  constant  contact  with  the  AFNOR,  the  most  Important 
work  of  the  former  being  conducted  according  to  the  general  AFNOR  plan, 
the  remaining  being  implemented  by  its  own  plan.  The  contact  between 
design  organizations  and  plants  with  operating  organizations  promotes 
the  development  of  normalization,  in  particular,  of  unifying  the  designs 
and  dimensions  of  components  and  subassemblies  and  also  providing  the 
rolling  stock  by  interchangeable  spare  parts.  Norms  for  storing  them 
at  warehouses  are  also  a  subject  of  systematic  study  for  normalization 
purposes. 

The  French  normalization  practice  uses  a  concept  "polyvalence", 
characterizing  the  trend  and  practice  of  developing  standardization  of 
production  tooling  and  various  auxiliary  equipment,  as  well  as  of  para¬ 
meters  of  electric  power,  compressed  air  and  steam,  properties  and  char¬ 
acteristics  of  lubricants,  cooling  fluids,  safety  devices,  etc.  Deter¬ 
mining  their  optimal  nomenclatures  and  values  by  normalization  methods 
exerts  a  substantial  Influence  on  lowering  the  net  cost  of  the  manufac¬ 
tured  goods. 

Local  normalization  at  French  plants  pertains  to  measures  for  study 


exposure  and  utilization  of  all  kinds  of  internal  reserves,  including 
determination  of  the  degree  of  effectiveness  of  their  implementation. 

The  purpose  of  this  study  is  X  c  v/  c  r  the  net  cost  of  products.  Here, 

the  materials  used  are  normalized  first  and  then  normalization  is  ex¬ 
tended  to  the  field  of  their  application  and  to  costs.  Thereafter,  a 
study  is  made  of  storage  and  transportation  costs,  whose  indicators  are 
also  normalized.  This  system  of  work  makes  it  possible  for  normaliza¬ 
tion  to  deeply  penetrate  all  elements  of  production  organization  and 
management  at  the  plant.  Normalization  becomes  a  basis  on  which  the  en¬ 
tire  production  planning,  accounting  and  calculations  is  built. 

Normalization  of  nomenclatures,  quality  and  dimensional  charac¬ 
teristics  of  materials  and  other  elements  used,  which  are  united  under 
the  "polyvalence”  concept,  promotes  computerizing  of  accounting  opera¬ 
tions  and  sharply  cutting  the  ranks  of  servicing  and  auxiliary  person¬ 
nel,  which  cannot  but  be  reflected  in  the  net  cost  of  products.  This 
also  improves  clearly  defined  managerial  responsibility. 

Normalization  at  an  enterprise  with  respect  to  dimensions,  pro¬ 
perties  and  other  features  of  the  manufactured  products  is  conducted 
in  several  stages. 

The  first  stage  is  classification  of  products  by  two  basic  featur¬ 
es:  1)  purpose  and  field  of  application  of  the  manufactured  goods;  2) 
shape,  dimensions,  structure,  etc.  The  selection  of  one  or  another  clas¬ 
sification  feature  depends  on  the  purpose  of  normalization. 

The  second  stage  provides  for  consultations  with  the  users  of  goods. 
Here,  the  conformance  of  the  riven  product  to  their  requirements,  as 
well  as  the  degree  to  which  the  requests  of  users  is  satisfied  and  the 
expedience  of  replacing  the  given  products  by  others,  more  modern,  is 
established. 

The  third  stage  is  characterized  by  the  study  of  problems  or  net 


cost,  conditions  under  which  the  goods  are  sold,  delivery  schedules, 
etc. 

The  fourth  stage  is  direct  elaboration  of  normal  standards  perforat¬ 
ed  by  the  plant  normalization  department  (office,  group).  The  no  ratal 
standard  proposal  is  sent  to  users,  giving  the  desired  deadline  by 
which  their  replies,  with  remarks  and  suggestions,  should  be  received. 

The  fifth  stage  involves  the  study  of  the  standard  proposal  and 
of  all  remarks  and  suggestions  which  were  received  at  a  technical  con¬ 
ference  with  the  participation  of  the  users  of  the  products  being  norm¬ 
alized. 

The  sixth  stage  completes  the  elaboration  of  the  final  normal 
standard  or  catalog  proposal,  which  are  one  of  expedient  forms  of  norm 
documents,  which  can  be  used  for  choosing  and  ordering  the  goods. 

The  normal  standards  engineer  of  a  plant  maintains  contacts  with 
the  users  of  the  products  manufactured  by  the  plant.  In  connection  with 
this,  he  must  have  information  on  which  of  the  products  put  out  by  the  f 
plant,  can  be  used  by  some  consumers  but  cannot  be  used  by  others.  The 
normal  standards  engineer  should,  better  than  anyone  at  the  plant,  know 
which  kind  of  products  should  be  entirely  discontinued  and  which  finish¬ 
ed  goods,  stored  in  the  warehouses,  or  which  existing  semifinished  good3 
should  be  scraped. 

Experience  shows  that  decreasing  the  number  of  standard  dimensions 
of  components  which  is  achieved  by  normalization  methods,  is  usually 
between  the  limits  of  15-20^.  The  total  saving  due  to  the  use  of  stand-  ■ 
ardizatlon  at  French  enterprises  reaches  of  the  cost  of  the  goods 
being  made.  This  saving  is  mainly  obtained  by  "product  versatility",  ^ 

i.e.  by  more  extensive  use  of  the  same  components  and  subassemblies, 
materials  and  semifinished  products,  assortments  and  rolled  stock  and 
purchased  products  for  various  production  objects. 
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All  normalized  products  carry  a  special  AFHOR  label,  v.’hich  elves 
the  right  to  Increase  the  selling  price  of  products  by  10^  In  exchange 
fny  the  quality  thus  guaranteed. 

2.  NORMALIZATION  IN  GERMANY  BEFORE  THE  SECOND  WORLD  WAR 

Of  certain  interest  are  the  practices  of  German  normalization, 
whose  origin  dates  to  the  second  half  of  the  past  century. 

The  German  normalization  committee  DNA  was  organized  during  the 
first  world  war,  when  great  expansion  of  production  was  required,  des¬ 
pite  limited  material  resources.  As  early  as  several  months  after  or¬ 
ganization,  the  work  of  the  Committee  has  taken  on  such  an  extensive 
character  that  it  practically  embraced  the  entire  German  industry  as  a 
whole. 

Among  the  first  projects  of  the  German  normalisation  committee, 
we  should  count  the  elaboration  of  a  uniform  system  of  threads,  tole¬ 
rances  and  fits,  i.e.  work  dealing  with  interchangeability  problems. 
When  the  DNA  was  organized  several  systems  of  tolerances  and  fits  were 
used  in  the  German  machine  building  industry,  the  most  well-known  of 
which  being  systems  of  the  following  firms:  A.  Kirsh,  L.  Leve,  K.  Mar 
and  I.  Reyneker,  which  were  developed  for  about  20  years. 

From  the  enumerated  four  systems  of  tolerances  and  fits,  the  sys¬ 
tem  of  the  L.  Leve  Company,  based  on  results  of  research  work  by  Prof. 
Shlezinger,  was  most  extensively  used  in  Germany.  Each  of  the  aforemen¬ 
tioned  systems  of  tolerances  and  fits  included  a  system  for  the  shaft 
and  another  for  the  hole  and  the  difference  between  these  systems  con¬ 
sisted  in  the  fact  that  each  of  them  used  its  own  measuring  temperature 
and  also  had  a  peculiar  approach  to  the  establishing  of  a  zero  line. 
Thus,  for  example,  the  temperature  for  measurements  was  usually  taken 
as  equal  to  20°C,  while  the  Leve  and  Kirsh  companies  used  the  tempera¬ 
ture  of  0°C  and  the  Reynker  company  used  1 U°C. 


Taking  all  this  Into  account,  the  following  were  the  tasks  in  ela¬ 
borating  a  country-wide  system  of  tolerances  in  Gemany: 

1)  establishing  a  single  temperature  for  measurements; 

2)  establishing  a  zero  line; 

3)  creating  a  single  system  Instead  of  two  (instead  a  system  for 
the  shaft  and  of  another  for  the  hole); 

4)  establishing  several  degrees  of  adjustment  precision,  to  enable 
work  in  accordance  with  limit  gages  with  corresponding  tolerances,  not 
only  for  the  precision  but  also  for  other  branches,  including  heavy  ma¬ 
chine  building; 

5)  establishing  a  scale  of  standard  diameters  for  preferential  use 
by  axl  machine  building  branches. 

The  stated  problems  were  successfully  solved  with  the  exception 
of  one  -  unification  of  the  shaft  system  with  the  hole  system  could  not 
be  achieved.  Both  systems,  due  to  their  specific  advantages  have  become 
so  deeply  rooted  in  the  German  industry,  that  it  was  practically  impos¬ 
sible  to  replace  them  by  a  single  system. 

The  methodological  works  of  the  DNA  note  that  the  activity  of  the 
plant  standardization  office,  under  conditions  prevailing  in  machine 
building,  has  its  peculiarities.  Its  work,  especially  in  the  initial 
period,  increases  the  work  load  of  a  part  of  the  plant  personnel.  In 
the  meanwhile,  the  tasks  of  German  normalization  do  not  include  the  cre¬ 
ation  of  anything  new.  Its  tasks  are  study  of  existing  objects  in  order 
to  Include  all  that  is  most  efficient  and  technically  refined  in  norm¬ 
al  standards,  which  promote  mutual  understanding  between  the  design 
engineer,  consumer  and  manufacturer. 

It  was  pointed  out,  at  one  of  the  first  conferences  of  German  in¬ 
dustrial  engineers,  that  the  work  of  the  German  normalization  committee 
would  have  been  entirely  fruitless  if  production  staffs  would  not  in- 
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elude  persons  recognizing  the  great  economic  significance  of  normaliza¬ 
tion. 

In  years  preceding  the  second  world  war,  normalization  was  very 
extensively  propagandized.  Normal  standards  were  published  in  technical 
Journals,  calendars,  references,  in  special  collections,  etc.  Lectures 
on  individual  normalization  topics,  which  were  subsequently  published 
in  a  large  number  of  copes,  were  held  at  plants.  In  addition,  a  large 
amount  of  money  was  spent  for  expositions. 

In  the  prewar  period,  in  addition  to  the  intensified  elaboration 
of  new  normal  standards  of  military  significance,  reforms  were  conduc¬ 
ted  in  Germany  in  the  normalization  field,  which  were  of  military  sig¬ 
nificance  and  which  required  certain  exertion  on  the  part  of  the  Ger— 
man  industry.  Thus,  for  example,  the  international  ISA  system  of  tole¬ 
rances  was  made  mandatory  in  1938#  which  involved  annulment  of  DIN  tol¬ 
erances  in  the  military  industry  and  related  branches.  This  has  provid¬ 
ed  for  far-reaching  plans  with  respect  to  capture  and  utilization  of 
the  French  and  Belgian  machine  building  industries,  which  have  for  a 
long  time  already  used  the  international  ISA  system  of  tolerances.  In 
December  of  1939,  i.e.  soon  after  the  beginning  of  the  second  world  war, 
Germany  has  introduced  new  normal  standards  for  standard  diameters  and 
length  in  accordance  with  the  ISA,  which  was  also  a  decisive  step  in 
the  cause  of  interchangeability,  which  was  of  greatest  concern  to  fro 
war  industry.  Starting  with  1  October  1940,  the  use  of  inch  [English 
system]  threads  in  festening  components,  was  forbidden  entirely. 

After  Germany  has  occupied  Czechoslovakia,  it  has  immediately  re¬ 
voked  all  national  standards  which  were  replaced  by  German  normal  stan¬ 
dards.  After  ISA  tolerance  system  was  adapted  in  Germany,  the  same  sys¬ 
tem  was  introduced  by  the  Germans  into  Czechoslovakia.  From  this,  we 
understand  the  practical  significance  of  the  enumerated  measures  in 


t  'G  normalization  field  to  the  war  machine  of  Fascist  Germany- 

Shortly  before  the  beginning  of  the  war,  a  large  volume  of  work 
was  performed  in  Germany  in  the  field  of  normalization  or  river  ship¬ 
building,  which  was  due  to  the  substantial  development  and  role  of  in¬ 
ternal  water  transportation.  Normal  standards  were  elaborated  for  dry- 
cargo,  ore  carrying  and  liquid  cargo  barges  with  a  capacity  of  up  to 
3000  tons  and  measures  were  simultaneously  taken  for  mandatory  adaption 
of  these  normal  .zed  vessels  into  operation.  With  this  purpose,  the 
"German  Lloyd”  has  terminated  the  classification  and  insurance  ccanpar- 
nies  have  ceased  insuring  those  vessels  which  were  not  built  according 
to  the  given  normal  standards.  After  barge  normalization  was  completed, 
work  began  for  normalization  of  tugboats. 

xt  follows  from  the  above,  that  normalization  in  Gexmany  was  sub¬ 
ordinated  to  militarism.  Normalization  as  actively  used  for  creating 
the  war  machine  and  for  implementing  the  policy  of  Invasion- 

After  Fascism  in  Germany  was  crushed  in  the  war,  normalization  was 
given  a  substantially  new  direction  in  the  German  Democratic  Republic, 
’oimalization  is  now  entirely  directed  toward  the  development  of  the 
peacetime  economy  of  the  GDR. 

The  goal  put  forward  by  the  GDR  is  to  develop  standardization  and 
normalization  in  a  manner  such  that,  on  one  hand,  the  socialist  nation¬ 
al  economy  should  have  at  its  disposal  a  sufficient  number  of  good  stan¬ 
dards  and  normal  standards  and,  on  the  other  hand,  systematic  suggest¬ 
ions  should  be  introduced  on  further  product  specialization.  Due  to 
measures  taken  up  to  the  beginning  of  1957*  the  GDR  already  had  about 
dhOQ  DIN  normal  standards  and  900  GDR  state  standards.  Then,  the  goal 
was  set  to  bring  the  number  of  GDR  state  standards  to  8000-10,000  which 
will  make  it  oossible  to  ful^y  utilize  in  the  national  econccgr,  all 
these  advantages  and  opportunities  provided  by  standardization. 


Technical  normalization  is  implemented  in  the  GDR  at  various  eche¬ 
lons  of  the  national  economy,  starting  with  the  lowest  point  -  the 
plant  and  ending  with  the  central  state  administration.  Various  indus¬ 
try  management  echelons  are  located  between  them.  Technical  normaliza¬ 
tion  within  the  boundaries  of  the  GDR  is  called  state  standardization. 

The  term  standardization,  as  distinguished  from  normalization,  is 
used  in  the  GDR  to  denote  the  establishing,  selection,  determining  and 
adaption  of  one  or  the  minimal  permissible  number  of  engineering  solu¬ 
tions  of  one  or  another  problem,  which  are  most  profitable  from  the 
point  of  view  of  efficiency,  quality,  reliability,  significance,  to  the 
national  economy  and  its  progress.  They  pertain  to  common  components 
and  elements  and  also  to  machines,  mechanisms,  apparatus,  instruments, 
installations,  semifinished  products,  raw  materials,  production  proces¬ 
ses,  testing  methods,  production  organization,  designations,  assort¬ 
ments,  physical  and  engineering  units,  formulas,  dimensions,  etc. 

3.  NORMALIZATION  IN  THE  FRG 

The  machine  building  industry  of  the  FRG  produces  machines,  mecha¬ 
nism,  apparatus  and  instruments  of  the  greatest  variety  of  types  and 
service  purposes.  But  still,  the  heavy  machine  building,  with  its  char¬ 
acteristic  unit  and  small  series  production  and  frequent  change  of  mo¬ 
dels  of  machines  and  other  products  put  out  by  it,  predominates.  This 
imparts  characteristic  features  to  normalization. 

Contrary  to  existing  opinion,  the  role  of  normalization  is  espe¬ 
cially  great  in  unit  and  small  series  production.  The  work  by  Dr.  I. 
Ikert,  "Normalization  in  individual  production,"  presented  by  him  in 
June  of  1958  in  Stuttgart  to  the  conference  on  problems  of  standardiza¬ 
tion  practices,  is  devoted  to  this  problem.  While  in  both,  large  series 
and  mass  production  in  planning  the  production  program  for  a  certain, 
relative  long  time,  the  designs  of  machines  and  other  products  being 


made  are  known  In  all  their  details,  in  unit  machine  building,  the  pro¬ 
ducts  of  an  individual  order  or  only  known  in  general  features  and  pro¬ 
duction  in  each  specific  case,  must  be  preceded  by  very  labor  consum¬ 
ing  design  work.  The  peculiarities  of  normalization  follows  from  this. 

In  I.  Ikert*s  words,  normalization  in  mass  and  series  production 
usually  consists  to  a  considerable  degree  in  selecting  and  testing  ex¬ 
isting  products  and  their  components  and  contains  almost  no  creative 
elements.  While  in  unit  production,  normalization  pertains  predominant¬ 
ly  to  future  products,  which  are  yet  to  be  designed.  In  addition,  nor¬ 
malization  in  unit  production,  in  his  opinion,  is  also  charged  with 
planning.  The  following  conclusion,  of  importance  to  organization  of 
development  of  normalization,  is  drawn  from  this:  it  should  be  more 
closely  connected  with  design  work,  since  the  majority  of  problems  which 
arise  can  be  solved  only  by  the  design  office  chief,  which  must  cons¬ 
tantly  consult  the  normalization  engineer  who  has  special  knowledge  and 
experience  in  solving  these  problems.  Here,  attention  Is  primarily  paid 
tc  ensuring  profitability  to  the  enterprise. 

Normalization  functions  which  ensure  a  direct  economic  effect  are 
called  by  Dr.  of  engineering  Kincle  "frequency  functions"  and  "energe¬ 
tic  function"  of  the  normal  standard.  The  purpose  of  the  frequency  func¬ 
tion  is  to  decrease  the  number  of  standard  dimensions  of  components 
which  then,  as  a  result  of  centralization,  can  be  produced  in  large  se¬ 
ries  with  a  large  economic  effect.  The  purpose  of  the  energetic  func¬ 
tion  is  saving  of  energies  by  finding  a  single  solution  for  most  fre¬ 
quently  reoccuring  problems. 

The  percentage  of  individual  components  subject  to  normalization 
can  be  as  high  as  50£.  Actually,  this  percentage  Is  considerably  low¬ 
er.  When  performing  normalization  In  order  to  decrease  the  net  cost. 

It  is  expedient  to  first  analyze  the  current  plant  expenditures  in  or- 


der  to  determine  their  distribution  among  the  individual  elements. 
With  this  purpose,  I.  Ikert  considers  the  following  case,  typical  of 
individual  machine  building,  which  characterizes  cost  elements : 


Materials  28# 

Wages  11# 

Production  costs  28# 

Total  manufacturing  costs  67# 

Administrative  and  design  expenditures  13# 

Total  80# 

Installation  13# 

Selling  and  other  costs  5# 

Grand  total  100# 


In  contrast  to  mass  and  series  production,  the  administrative  and 
design  costs  incurred  by  FRG  plants  engaged  in  unit  production  of  ma¬ 
chines  comprise  a  considerable  part  of  the  net  cost  and  can  be  equal 
to  the  wage  expenditures  and  even  exceed  them.  In  addition,  for  large 
production  objects,  this  amount  is  increased  by  considerable  cost  of 
equipment  installation,  especially  when  performed  overseas. 

It  follows  from  this,  that  normalization  in  unit  machine  building 
considers  the  lowering  of  not  only  production  costs,  which  is  always 
characteristic  of  normalization,  but  also  of  other  expenditures,  which 
comprise  a  considerable  percentage.  It  is  the  duty  of  design  offices 
to  most  extensively  use  normalized  components  and  subassemblies,  irres¬ 
pective  of  the  production  scale.  The  purpose  of  normalization  in  unit 
machine  building  of  the  FRG  is,  therefore,  creating  conditions  for  pro¬ 
ducing  components  in  large  series  and  providing  a  stockpile  of  these 
interchangeable  components  (the  frequency  function).  Normalization  of 


individual  components  is  considered  to  be  expedient,  even  if  they  are 
produced  in  single  units,  if  this  can  even  slightly  decrease  the  de¬ 
sign  cost  and  accelerate  its  implementation. 

The  succeeding  extension  of  normalization  of  Individual  components 
is  normalization  of  subassemblies.  Its  first  stage  consists  of  select¬ 
ing  most  frequently  encountered  subassemblies.  As  an  example,  we  can 
use  a  housing  of  a  reducing  unit  which  can  be  produced  in  series  for 
stockpiling.  Then,  in  conformance  with  an  order  which  is  received,  the 
housing  is  equipped  with  all  the  necessary  components,  including  special 
components.  The  limit  of  normalization  is  achieving  the  assembly  of 
the  entire  unit  from  normalized  subassemblies  and  components.  However, 
this  has  not  yet  been  achieved. 

The  large  variety  of  machines  results  in  differing  manufacturing 
conditions.  For  this  reason,  special  significance  is  acquired  by  norm¬ 
al  standards  which  limit  the  variety  of  production  tooling.  Normaliza¬ 
tion  work  at  FRG  plants  begins  with  the  selection  of  tolerances  accord¬ 
ing  to  the  ISA,  or  other  systems.  At  the  present  time,  lesser  importance 
is  ascribed  in  the  FRG  to  the  problem  of  unification  of  tolerances  and 
fits,  since  measurements  are  Increasingly  taken  over  by  recording  mea¬ 
suring  instruments,  replacing  the  previously  used  gages. 

Of  great  significance  to  limiting  the  variety  of  production  tool¬ 
ing  is  normalization  of  its  elements  which  are  repeated  in  different 
designs.  Dr.  of  engineering  Kincle  uses  here  the  term  the  "law  of  pre¬ 
valence  of  elements. "  If  the  designer  is  called  upon  to  design  varied 
production  tooling,  then  such  work  should  be  facilitated  for  him.  For 
this  purpose,  the  machine  building  plant  of  the  Augsburg-Nurember  Joint- 
stock  company  has  issued  a  handbook  "Production  Facilities,"  showing  how 
it  is  possible  to  use  previously  available  tooling  in  new  designs  of 
production  tooling,  thus  eliminating  the  need  for  acquiring  new  tools 
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and  fixtures. 


Great  significance  is  imparted  to  normalization  which  has,  as  its 
purpose,  to  facilitate  and  accelerate  the  assembl  y  of  large  macaincs  a 
and  their  assembly  at  destination,  since  any  decrease  in  the  number  of 
the  necessary  installation  tools  and  fixtures,  reduces  the  cost  of  ex¬ 
pensive  overseas  freight. 

A  new  normalization  methodology,  in  which  certain  components  di¬ 
mensions  remain  open,  i.e.  are  not  normalized,  has  been  considerably 
developed  in  the  FRG.  This  means  that  the  component  design  is  normali¬ 
zed  only  in  principle.  In  each  individual  case,  the  designer,  using  the 
so-called  blank- drawing,  inserts  into  the  latter  all  the  necessary  di¬ 
mensions.  Each  such  drawing  is  assigned  its  individual  number.  Subse¬ 
quently,  these  drawings  can  become  a  basis  for  elaborating  a  more  com¬ 
plete  normal  'standard,  if  similar  dimensions,  which  can  be  arranged  in 
some  series,  are  exposed. 

Unit  machine  building  plants  in  the  FRG  very  rarely  receive  re¬ 
peat  orders  for  previously  produced  machines  or  other  products.  In  or¬ 
der  to  limit  the  increasing  variety  of  possible  designs,  I.  Ikert  re¬ 
commends  to  single  out  optimal  designs,  parameters  and  dimensions  which 
would  then  be  utilized  in  the  elaboration  of  individual  drafts.  This 
system  of  preference  parameters  and  dimensions  has,  in  its  time,  become 
very  controversial.  However,  experience  showed  that  systematic  grada¬ 
tion  of  dimensions  has  substantial  advantages  in  certain  fields.  We  can 
bring  here  many  examples,  starting  with  various  parameters  of  steam 

tube-boiler  installations  and  gas  turbines  and  crane  lifting  capacities 

t 

and  ending  with  the  output  and  other  parameters  of  pumps,  compressors, 
air  blowers  and  air  pipelines,  the  normalization  of  which  has  previously 
encountered  difficulties. 

Suppliers  of  machine  building  products  should  conform  as  close  as 
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possible  to  norma?,  standards,  since  any  deviations  from  them  cause  un¬ 
necessary  loss  of  time  and  increased  prices  for  products  of  coordinated 
enterprises.  Despite  the  fact  that  this  is  obvious,  the  Joining  and  ins¬ 
tallation  dimensions  of  electric  motors  have  not  been  standardized  in 
the  FRG,  which  makes  it  necessary  in  each  individual  case  to  order  elec¬ 
tric  motors  instead  of  obtaining  them  from  available  stock. 

The  weak  development  of  normalization  of  conventional  designations 
results,  at  FRG  plants,  in  unnecessary  labor  time  spent  in  executing 
drawings. 

A  great  deal  of  attention  is  paid  in  the  FRG  to  organizing  the 
storage  of  materials,  semifinished  and  finished  products.  This  is  due 
to  the  fact  that  the  warehouse  of  a  machine  building  plant  should  have 
the  required  capacity  and,  at  the  same  time,  be  suitable  for  storing 
not  only  those  kinds  of  purchased  products  which  are  known  to  the  plant  ' 
at  the  present  time,  but  also  of  prospective  goods.  Warehouse  managers, 
together  with  the  normalization  department,  should  find  an  optimal  sol¬ 
ution  with  respect  to  the  needed  nomenclature  of  materials,  semifinish¬ 
ed  and  finished  products,  so  as  not  to  idle  the  operating  capital  and 
not  to  cause  production  stoppages,  taking  into  account  the  fact  that 
the  characteristic  of  future  production  objects  cannot  be  determined 
beforehand.  Timely  choice  of  material  brands  and  profiles  also  involves 
certain  difficulties.  Underestimating  the  future  need  for  some  given 
material  brands  or  profiles  may  cause  lengthy  delays  in  obtaining  them. 

In  order  that  the  new  DIN  normal  standards  for  steel  be  economical  j 
and  the  use  of  different  brands  of  steel  be  more  effective,  I.  Ikert 
has  suggested  that  hard  (stable)  prices  be  established  for  each  steel 
group,  using  coefficients.  This  will  enable  the  design  engineers  to  make 
a  more  considerate  selection  of  steel  brands.  The  introduction  of  new 
normal  standards  for  steel  will  put  on  the  order  of  the  day,  the  revo- 
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cation  of  departmental  specifications  which  are  in  force,  for  example, 
in  the  Department  of  Railroads  of  the  FRG. 
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due  to  the  evident  variety  of  dimensions  and  other  characteristics,  but 
their  manufacturing  process  can  be  normalized.  This  justifies  the  ex¬ 
pedience  of  typifying  and  normalizing  the  prediction  processes.  Sub¬ 
sequent  development  of  this  normalization  should  result  in  the  appear¬ 
ance  of  new  kinds  of  normal  standards,  which  are  called  "manufacturing 
normal  standards." 

The  degree  to  which  products  are  covered  by  normalization  is  con¬ 
sidered  in  DIN  820  in  three  aspects:  extent  of  coverage  denotes  total 
requirements  put  to  specific  finished  products;  depth  of  coverage  is 
the  completeness  of  coverage  of  all  kinds  of  products;  and  volume  of 
coverage  which  denotes  the  limits  (field)  of  normalization  coverage. 

The  following  explanations  of  these  normalization  aspects  are  given  in 
DIN  820.  Frequently,  requirements  which  are  put  to  finished  products 
are  given  in  different  normal  standards  which,  in  their  turn,  belong 
to  different  groups.  This  shows  the  extent  of  normalization  coverage. 
The  depth  of  coverage  differs  in  different  normal  standards.  The  majo¬ 
rity  of  normal  standards  for  dimensions  should  limit  the  number  of  di¬ 
mensions  in  order  to  increase  the  production  run  length.  Conversely, 
normal  standards  for  testing  methods  have  a  tendency  to  expand  the  num¬ 
ber  of  methods  being  used,  in  order  to  achieve  positive  possibility  of 
comparing  test  results.  The  volume  of  normalization  coverage  depends 
to  a  large  extent  on  the  practical  necessity  and  technical  feasibility. 

The  procedure  for  elaboration  of  normal  standards,  their  issuance 
and  revision  is  also  included  in  DIN  820,  i.e.  it  is  normalized.  Thus, 
DIN  820  establishes  all  basic  methodological  rules  and  normalization 
procedures,  which  is  very  expedient  from  the  practical  point  of  vi ew. 


To  get  the  proper  concept  of  the  normalization  procedure  of  a  ri¬ 
ven  product,  or  its  elements,  the  following  must  first  "be  est-.tiir  * 

1)  for  which  elements,  or  characteristics,  of  the  product  bei^g 
norma  lizcd  can  a  normal  standard  be  elaborated? 

2)  what  general  or  particular  goals  should  be  achieved,  as  a  ressu  * 
of  implementing  the  normalization? 

3)  what  are  the  relationships  between  the  given  norssaliratian  ob¬ 
ject  and  other  possible  objects  of  norma  ization? 

The  first  question  involves  the  study  of  a  large  number  of  normal 
standards,  with  the  purpose  of  exposing  certain  elements  which  reccur 
in  different  normal  standards.  Then,  a  list  of  such  elements,  classi¬ 
fied  by  the  following  six  groups,  is  made:  1)  explanatory  and  descrip¬ 
tive  notes;  2)  data  pertaining  to  the  shape,  dimensions,  etc.;  3)  in¬ 
formation  pertaining  to  materials;  4)  guidelines  for  use;  5)  directions 
with  respect  to  methods  of  calculation;  6)  other  Information  and  direc¬ 
tions. 

The  task  pertaining  to  the  second  question  is  to  develop  normali¬ 
zation,  so  that  the  following  will  be  ensured  t  1)  achieving  saving  of 
labor,  time,  power,  etc. ;  2)  providing  for  orderly  production;  3)  in¬ 
terchangeability;  4)  commercial  advantages;  5)  achieving  production  sav¬ 
ings;  6)  decreasing  the  area  and  volume  of  the  required  warehouses;  7) 
scheduled  deliveries  to  consumers;  8)  improving  the  product  quality; 

9)  unification;  10)  required  industrial  safety  precautions;  11)  proper 
protection  from  fatal  accidents  in  operation;  12)  promoting  technical 

j* 

training  and  education  of  personnel. 

With  respect  to  the  third  question,  it  Is  necessary  to  clarify  the 
existence  of  interrelationships  between  the  products  being  normalized  j 
and  their  similarity  and,  also,  the  existence  of  an  ordered  relation¬ 
ship  between  individual  normal  standards.  These  relations  are  also  of 
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importance  in  establishing  the  procedure  for  elaborating  normal  stan¬ 
dards. 

The  thing  which  becomes  immediately  apparent  when  considering  the 
state  of  normalization  in  the  FRG,  is  its  scale.  It  has  penetrated  in¬ 
to  all  fields  of  mental  labor,  of  production  and  cultural  life.  What 
is  the  purpose  of  such  extensively  developed  normalization?  In  the  opi¬ 
nion  of  FRG  normalization  workers,  each  normal  standard  "puts  into  or¬ 
der,";  with  the  normal  standards  representing  a  certain  system,  i.e. 
composing  levels  and  series.  And  each  of  the  normal  standards  is  a  part 
of  "systematic  putting  into  order."  However,  any  system  is  a  compulsion 
of  its  kind,  which  should  be  flexible  enough  not  to  slow  down  indus¬ 
trial  progress  and  not  to  suppress  creative  activity.  FRG  specialists 
feel  that  the  practice  of  DNA  operation  has  proven  that  this  can  be 
achieved.  The  harmoniousness  of  FRG  normalization  is  based  on  flexibi¬ 
lity  of  normal  standards.  A  specified  sequence  is  followed  in  their  el¬ 
aboration.  If  one  of  the  normal  st  ndards  established  certain  designa¬ 
tions  and  dimensions,  then  they  are  thoroughly  considered  in  the  elabo¬ 
ration  of  other  normal  standards. 

It  is  pointed  cut  in  one  of  the  methodological  works,  that  each 
individual  normal  standards  depends  on  another  and  that  the  entire  nor¬ 
malization  work  is  accompanied  by  a  search  for  orderly  construction  of 
this  relationship.  It  follows  from  this,  that  the  concept  "basic  norm¬ 
al  standard"  is  not  considered  in  the  absolute  sense,  but  only  with 
respect  to  another  normal  standard.  The  normal  standard  is  basic  to  the 
extent  to  which  it  supplements  another  special  normal  standard. 

With  this  as  a  starting  point,  DNA  normalization  practice  has  evol¬ 
ved  a  procedure  whereby  the  elaboration  of  any  new  normal  standard  is 
preceded  by  the  most  thorough  analysis  of  previously  established  norm¬ 
al  su-ndards,  in  order  to  determine  the  feasibility  of  using  them  as 


basic  standards.  On  the  other  hand,  it  is  [also]  taken  into  account 
that  the  special  normal  standard  being  elaborated  can  subsequently  be= 
come  a  basic  normal  standard  with  respect  to  some  other  normal  stand¬ 
ard.  From  this,  each  normal  standard  should  be  integrated  within  the  ? 
general  intercoordination  system.  This  is  the  basis  for  full  value  uti¬ 
lization  of  DIN  normal  standards. 

The  following  system  of  interrelation  between  newly  elaborated 
normal  standards  has  evolved  in  the  normalization  practice.  Normal  stan¬ 
dards  for  conventional  designations,  which  can  be  used  without  limita¬ 
tions  in  any  special  normal  standard,  are  normal  standards  more  general 
in  character  than,  for  example,  a  normal  standard  for  testing  of  mater¬ 
ials.  A  normal  standard  for  testing  of  materials  under  specific  clima¬ 
tic  conditions  Is  even  more  narrow. 

A  very  extensive  or,  conversely,  limited  application  of  a  certain  * 
normal  standard  does  not  always  make  it  into  a  basic  normal  standard 
and  only  points  out  to  the  feasibility  of  using  it  for  wider,  or  narrow-  '* 
er  purposes.  Here,  the  problem  of  whether  the  given  normal  standard 
has  been  put  into  effect  by  special  measures  (orders,  directives)  by 
interested  departments,  or  whether  it  has  been  introduced  in  another 
manner,  is  of  no  decisive  importance. 

Ind.cators,  dimensions  and  other  technical  characteristics  given 
by  DIN  normal  standards  are  voluntary  and  expedient.  The  normalization 
system  "special  normal  standard  -  basic  normal  standard  -  adjoining 
fields"  is  not  a  frozen,  but  a  changing,  harmonious  system,  the  stabi-  * 
lity  and  refinement  of  which  depend  on  a  number  of  factors. 

During  a  long  period  of  time,  the  DIN  normal  standards  have  serv¬ 
ed  as  a  basis  for  product  brand  designation.  Reference  to  DIN  was  re¬ 
garded  as  a  characteristic  of  the  product  quality.  The  brand  of  quali¬ 
ty  is  DIN  normal  standards  was  always  a  special  concept,  differing  from 
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the  concepts  of  an  " industrial  brand"  and  other  characteristics  of  pro¬ 
duct  quality. 

The  functions  of  the  central  organization  for  introduction  of 
brands  are  in  FRG  discharged  by  the  Committee  for  supply  conditions  and 
ensuring  of  quality,  at  the  DNA.  Its  tasks  consist  in  consulting  orga¬ 
nizations  participating  in  ensuring  quality  and  in  collaboration  with 
departments,  ministries,  patent  offices  and  the  Union  of  Cartels.  In  a 
number  of  cases,  the  quality  indicators  which  are  characterized  by  the 
brand  are  based  exclusively  on  DIN  normal  standards  (for  example,  qua¬ 
lity  brands  for  plastics,  laboratory  accessories  and  other  products). 

It  follows  from  the  above  that  normalization  in  the  FRG,  based  on 
the  work  of  the  DNA  and  on  the  DIN  normal  standards  which  it  issues, 
is  in  the  stage  of  methodical  research.  Its  initial  range  of  activities 
embraced  common  machine  subassemblies  and  components,  tools  and  elements 
of  production  tooling.  Then,  it  has  become  necessary  to  establish  uni¬ 
form  requirements  to  ferrous  and  nonferrous  metals  and  alloys,  plastics 
and  other  nonmetallic  materials.  Then,  a  need  has  become  apparent  for 
establishing  parametric  and  dimensional  series  for  many  kinds  of  equip¬ 
ment.  The  limits  of  normalization  are  constantly  expanded  and  it  has, 
to  a  considerable  extent,  become  in  the  FRG,  that  field  of  activity  of 
scientists  and  engineers  which  is  known  in  the  Soviet  Union  as  stand¬ 
ardization. 

4.  CERTAIN  CONCLUSIONS  AND  REMARKS 

The  existing  terminological  confusion  has  resulted  in  a  situation 
in  which  the  French  and  German  normalizations,  which  are  called  by  the 
same  name,  actually  differ  substantially  from  one  another. 

Normalization  in  Germany  has  arisen  during  the  first  world  war  and 
has,  subsequently,  been  always  considered  as  an  important  military  mea¬ 
sure.  Having  adapted  to  its  industry  the  international  system  of  tole- 


ranees  and  fits.  Fascist  Germany  has  created  comrenit.it  prerequisite 
conditions  for  its  conquest  and  utilization  of  the  French  and  Belgian 
industry  for  war  purposes,  which  could  not  but  influence  the  course  of 
the  war. 

The  fact  that  German  normalization  has  arisen  in:  war  time,  has  al¬ 
so  affected  the  methods  of  operation  of  the  German  normalization  com-  < 
mittee  DNA.  Elaboration  of  normal  standard  proposals,  which  was  conduc¬ 
ted  at  plants  and  in  technical  commissions,  was  regarded  as  the  preli¬ 
minary  stage.  The  normal  standard  proposals  were  put  in  their  final 
form,  prior  to  approval  by  DNA  workers.  Tills  work  method,  which  has 
evolved  during  the  first  world  war,  was  permanently  retained,  which  ac¬ 
counts  for  the  substantial  difference  between  the  German  and  American 
practices.  In  the  USA,  a  federal  standard  proposal  is  put  into  final 
form  by  one  of  the  branch,  company  or  local  organizations  and  this  is 
the  form  in  which  it  is  presented  for  approval  by  the  central  organiza¬ 
tion.  It  either  approves  the  proposal  as  submitted,  or  rejects  it  with-  'i 
cut  any  revisions. 

French  normalization  is  characteristic  by  the  fact  that  all  the 
work,  from  start  to  finish,  is  performed  by  specialized  technical  com¬ 
mittees. 

Why  has  the  activity  of  specialized  technical  committees  or  commis¬ 
sions  been  developed  in  a  number  of  countries?  Primarily,  because  these 
committees  or  standing  commissions  combine  the  experience  of  many  spe¬ 
cialists  from  different  organizations.  They  keep  track  or  all  their  nor-j* 
mal  standards  (standards)  and,  at  the  same  time,  revise  them.  This  com¬ 
mittee  (or  commission)  is  the  creator  and  master  of  the  normal  standards 

€ 

or  standards  which  it  has  elaborated  and  since  a  relatively  small  num¬ 
ber  of  them  exist  with  respect  to  any  special  problem.  It  is  not  too 
difficult  to  keep  detailed  track  of  the  state  of  standards  and  normal 
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standards.  For  this  reason,  more  extensive  expansion  of  the  activities 
of  specialized  committees  (commissions)  to  the  entire  subject  field  of 
machine  building  normal  standards  and  to  a  large  part  of  the  subject 
field  of  domestic  standards,  should  be  recommended. 

A  problem  of  importance  is  the  completeness  of  normal  standards 
content.  The  French  and  German  practices  with  this  respect,  are  diago¬ 
nally  opposite.  The  French  fix  in  their  normal  standards  only  the  ba¬ 
sic  dimensions,  characterizing  the  standard  ize  cf  the  product.  The 
German  fix  the  fabricated  dimensions.  What  causes  both  these  nations 
to  hold  on  to  its  system? 

French  normal  standards  are  oriented  on  specialized  production 
units.  For  this  reason,  it  is  important  to  specify  the  type  range  of 
the  normalized  products  and  the  fabricated  dimensions  are  determined 
in  the  working  drawings  of  the  specialized  enterprises,  which  reflect 
the  limitations  of  their  production  setup.  The  German  work  out  their 
normal  standards  for  existing  plants,  independently  of  th*.,  character  of 
their  product,  or  component  specialization,  on  the  assumption  that  the 
plant,  using  the  DIN  normal  standards,  manufactures  all  the  products  it 
needs.  The  DIN  normal  standards,  as  conceived  by  German  normalization 
leaders,  effect  savings  primarily  in  design  work,  freeing  engineering 
personnel  of  the  plant  from  having  to  spend  its  time  and  effort  in  ela¬ 
borating  technical  documentation  for  all  those  products  which  are  al¬ 
ready  normalized. 

Development  of  normalization  in  France  and  in  the  FRG  is  accompa¬ 
nied  by  the  elaboration  of  scientific  fundamentals  and  methodolical 
principles.  A  search  is  in  progress  for  new  normalization  methods  with 
the  purpose  of  more  extensive  coverage  of  machine  building  and  instru¬ 
ment  making  elements.  A  profound  revision  was  begun  of  theoretical  nor¬ 
malization  problems,  directed  toward  increasing  its  economic  effective- 


ness.  Such  new- concepts  as  pseudonormalization,  polyvalence,  crystal¬ 
lization  of  progress,  product,  versatility,  freouencv  functions,  the 
energetic  function  of  normalization,  etc.,  are  considered  from  the  prac¬ 
tical  points  of  view.  The  operation  of  the  lav  of  prevalence  of  common  I 
elements  in  machine  designs  is  studied,  a  system  of  optimal  designs  { 

and,  also,  the  feasibility  of  achieving  normalization  of  components  on 
the  basis  of  the  methods  of  their  manufacture,  rather  than  the  general¬ 
ly  used  normalization  of  components  on  the  basis  of  their  functional 
design  and  dimensional  features,  is  analyzed. 

Methodological  work  includes  the  search  for  a  normalization  system 
which  could  ensure  a  wider  coverage  of  individual  and  small  series  pro¬ 
duction  by  normalized  elements.  Of  interest  also  to  work  performed  in 
the  field  of  normalization  of  indicators  of  the  consumption  and  storage 

| 

of  basic  and  auxiliary  materials  and  of  establishing  stable  coefficients,' 
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reflecting  the.  relationships  between  prices  of  different  brands  of  \ 
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Committee  on  the  study  of  scientific  principles  of  standard¬ 
ization. 


Chapter  18 

INTERNATIONAL  STANDARDIZATION 

First  actual  standards  which,  however,  were  not  officially  approv¬ 
ed,  but  extensively  recognized  in  their  international  capacity,  were 
metric  units  of  weights  and  measures  which  are,  at  the  present  time, 
used  by  over  governments  including  the  USSR. 

The  official  origin  of  international  standardization  belongs  to 
the  70  ties  of  the  past  century,  when  a  proposal  was  made  of  interna¬ 
tional  units  in  the  field  of  electrical  equipment.  But  it  was  only  in 
1921  that  the  first  conference  of  seven  national  standardization  commit¬ 
tees,  which  has  established  specific  organizational  principles  for  the 
development  of  international  standardization,  has  met  in  London. 

1.  THE  INTERNATIONAL  ORGANIZATION  FOR  STANDARDIZATION  ISA 

The  first  international  standardization  organization  was  created 
In  1926  and  was  named  "The  International  Federation  of  National  Stand¬ 
ardizing  Associations  -  ISA."  Its  charter  was  elaborated  In  New  York 
In  1926  and  was  formalized  in  Prag  in  October  1928.  The  ISA  was  compris¬ 
ed  of  about  20  national  standardizing  organizations  of  various  countries 
The  tasks  of  the  ISA  Included:  l)  evolving  methodological  bases 
for  International  agreements  in  standardization  problems;  2)  elabora¬ 
tion  of  guiding  standardization  principles  to  assist  the  national  orga¬ 
nizations  in  their  work;  3)  uniting  standards  elaborated  by  the  differ¬ 
ent  national  standardization  organizations. 

The  ISA  has  laid  the  Oroundwork  for  International  collaboration 
in  the  field  of  standardization.  As  a  result  of  its  activity  for  unit- 


Ing  the  national  standards*  32  "ISA  Bullet  Ins",  including  about  130  In¬ 
ternational  standard  proposals  -were  elaborated  and  recommended  Tor  use. 

"The  International  Federation  or  National  Standardising  Associa¬ 
tions"  has  ceased  its  activity  in  1942,.  although  the  second  world  war 
has  caused  certain  nations  to  leave  this  organization  as  early  as  in 
1939 -  The  last  ISA  conference  took  place  in  June  1939* 

2.  THE  ntfTEKNATIONAL  ORGANIZATION  FOR  STANDARDIZATION  ISO 

The  Standards  Coordination  Committee  (SCC)  at  the  UN,  consisting 
of  18  member  nations  has*  in  1944,  replaced  the  former  ISA.  After  the 
end  of  the  Second  World  War*  the  ISA  organization  has  lost  its  signifi¬ 
cance,  since  the  conditions  required  another  form  of  work  in  the  field 
of  international  standardization.  On  14  October  1946,  representatives 
of  the  SCC  at  the  UN  have  assembled  in  London,  together  with  delegates 
of  national  standardization  organizations  of  member  nations  of  the  SCC,  , 
in  order  to  deliberate  and  approve  a  charter  of  a  new  international 
organization  and  also  to  compile  proposals  of  recommendations  for  the 
development  of  technical  work.  As  a  result  of  a  discussion  in  which 
participated  65  delegates  from  25  countries*  it  was  decided  to  form  the 
International  Organization  for  Standardization  -  ISO. 

The  preliminary  meeting  of  the  General  Assembly  of  ISO  took  place 
in  London  on  24  October  1946.  The  basic  documents  of  the  ISO,  l.e.  the 
charter  and  procedural  rules  wore  unanimously  approved  at  this  meeting. 
It  was  decided  that  the  ISO  will  begin  to  function  officially,  when 
these  documents  will  be  ratified  by  fifteen  national  standardization  > 
committees.  The  fifteen  required  ratifications  were  received  by  the  pro¬ 
visional  general  secretariat  of  the  ISO  on  23  February  1947-  The  chart¬ 
er  and  rules  of  procedure  were  subsequently  approved  by  many  other  na¬ 
tional  standardization  organizations,  which  participated  in  the  London 
conference  or  desired  to  become  members  of  the  ISO  after  It  was  formed. 
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The  ISO  charter  gave  this  definition  of  the  organization's  goal; 
"The  goal  of  standardization  is  to  promote  favorable  development  of 
standardization  In  the  entire  world  in  order  to  provide  for  interna tio. 
al  exchange  of  goods  and  to  develop  mutual  collaboration  in  the  field 
of  mental,  scientific,  technological  and  economic  activity."  To  achiev* 
this  goal,  the  ISO  may:  a)  take  measures  to  facilitate  coordination 
and  unification  of  national  standards  and  to  publish  the  necessary  re¬ 
commendations  for  its  members;  b)  establish  international  standards, 
conditioned  on  agreement  of  all  members;  c)  promote  and  facilitate  the 
use  of  nev;  standards,  which  contain  general  requirements  and  which  can 
be  used  in  national,  as  well  as  in  the  international  fields;  d)  orga¬ 
nize  exchange  of  information  about  the  work  of  its  members  and  techni¬ 
cal  committees;  e)  collaborate  with  other  international  organizations 
Interested  in  similar  problems,  especially  with  respect  to  standardi¬ 
zation  work. 

Membership  in  the  International  Organization  for  Standardization 
is  open  to  all  national  standardization  organizations  which  have  expres 
sed  their  readiness  to  abide  by  the  charter  and  procedural  rules  and 
which  can  be  accepted  Into  the  organization,  in  accordance  with  the  pro 
cedure  established  by  these  rules.  Here,  only  one  standardization  or¬ 
ganization  of  a  given  country  can  become  a  member  of  the  ISO. 

The  ISO,  being  an  international  nongovernmental  organization,  has 
the  status  of  a  consultant  to  the  UN.  The  ISO  representative  maintains 
connections  with  the  Main  Administration  of  the  UN  and  a  liaison  assis¬ 
tant  maintains  connections  with  the  UNESCO  with  which  the  ISO  also  has 
an  agreement  establishing  its  status  as  a  consultant.  The  ISO  keeps  in 
touch  with  local  commissions,  with  the  organs  of  the  general  secretariat 
with  the  majority  of  specialized  UN  agencies  and  with  the  Economic  and 
Social  Council  or  the  UN. 
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The  official  languages  of  the  ISO  are:  Russian,  English  and 
French. 

The  functions  of  the  general  secretariat  Include  the  execution  of 
and  obtaining  the  consent  for,  the  entire  technical  activity  of  the  or¬ 
ganization.  He  checks  for  conformance  with  the  charter  and  procedural 
rules  of  the  ISO  and  direct  to  the  organization’s  members,  information 
obtained  by  him  pertaining  to  standardization  work  performed  by  other 
international  organizations.  In  order  for  the  general  secretariat  to 
be  able  to  inform  the  Council  and  the  membership  about  technical  work, 
whether  in  the  process  of  implementation  or  of  planning,  he  is  supplied 
by  technical  committees  of  the  organization  by  copies  of  all  documents 
pertaining  to  their  work.  Including  also  an  annual  report  of  activity. 
The  general  secretariat  prepares  and  presents  to  the  Council,  an  annua1 
report  describing  the  organization’s  activity  during  the  year. 

The  general  secretariat  publishes  the  ISO  Journal  and  Its  supple- 
ments,  which  periodically  contain  information  about  the  composition  of 
administrative  organs,  lists  of  acting  technical  committees  and  subcom¬ 
mittees,  information  about  changes  in  the  membership  of  the  organization 
and  of  its  technical  committees,  about  the  approved  international  stan¬ 
dards  and  ISO  recommendations  and  also  data  about  forthcoming  meetings 
of  the  General  Assembly,  Council,  technical  committees,  subcommittees 
and  working  groups  and  other  information. 

3.  THE  TECHNICAL  COMMITTEES  OF  THE  ISO  AND  THE  SUBJECT  FIELD  OF  THEIR 
WORK 

The  basic  function  of  the  ISO,  consisting  in  elaborating,  debating 
and  presenting  for  approval  by  the  Council  of  international  standard 
proposals,  is  discharged  by  specially  created  technical  committees 
(ISO/TC)  and  subcommittees  (ISO/TC/SC),  each  of  which  specializes  in  a 
specific  field.  Each  technical  committee  Is  assigned  an  ordinal  number 
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and  name,  reflecting  the  profile  of  its  work,  its  specialization.  For 
example :  ISO/TC  1  -  "Threads" ;  ISO /TC  3  -  "Tolerances  and  Fits" ;  I30/TC 
10  -  "Drawings" ;  ISO/TC  22  -  "Automotive  Vehicles";  ISOAC  23  -  "Agri¬ 
cultural  Machines";  ISO/TC  29  -  "Tools";  ISO/TC  39  -  Machine  Tools," 
etc. 

The  members  of  a  technical  committee  may  agree  to  establish  a  sub¬ 
committee,  which  is  charged  with  the  study  of  one  or  several  problems 
pertaining  to  the  given  technical  committee. 

At  the  present  time,  more  than  100  technical  committees  and  50 
subcommittees  are  in  operation. 

A  technical  committee  is  formed  from  among  the  organization’s  mem¬ 
bers  which  have  expressed  their  desire  to  actively  participate  in  the 
work  of  the  given  technical  committee.  If  the  majority  of  members  does 
not  object  to  the  formation  of  the  technical  committee  and  if  at  least 
five  members  of  the  organization  desire  to  take  an  active  part  In  its 
work,  then  such  a  technical  committee  should  be  formed.  Before  the  tech¬ 
nical  committee  begins  its  work,  the  extent  of  its  work  should  be  clear¬ 
ly  defined.  In  accordance  with  the  ISO  rules  of  procedure,  the  field 
and  volume  of  the  work  of  a  technical  committee  must  be  approved  by  the 
Council.  They  can,  subsequently,  be  -edified  only  by  a  decision  of  the 
Council. 

4.  THE  STRUCTURE  OF  THE  ISO 

In  addition  to  technical  committees,  subcommittees  and  working 
groups,  several  additional  permanent  committees  subordinated  to  the  or¬ 
ganization’s  Council  have  been  formed,  which  are  charged  with  the  study 
of  problems  of  general  order  in  order  to  improve  the  organization  of 
work  In  the  field  of  international  standardization. 

The  Planning  Committee  (PLACO)  was  formed  in  order  to  achieve  co¬ 
ordination  of  work  of  those  technical  committees  with  interconnected 


work  fields—  For  example,  ISO/FC  5  -  "Pipes"  elaborates  International 
standards  for  pipes  from  ferrous  and  nonferrous  metals  and  from  plas¬ 
tics.  These  standards.  In  addition  to  dimensions,  usually  have  specific 
requirements  to  the  material  from  which  the?,  should  be  made.  At  the 
same  time,  problems  of  materials  quality  and  of  standardizing  their 
brands,;.  are  the  field  of  work  of  technical  committees  such  as:  ISOAC 

-  25  "Pig  Iron,"  ISO/TC  26  -  "Copper  and  Copper  Alloys,"  ISOAC  6l  - 
"Plastics,"  ISOAC  17  -  "Steel"  and  ISOAC  79  -  "Light  Metals  and  Their 
Alloys  and  in  the  field  of  technological  problems  such  as  ISOAC  11 

-  "Unification  of  Norms  for  Pollers,"  ISOAC  67  -  "Materials  for  Petro¬ 
leum  Pipelines  and  Other  Stationary  Installations  in  the  Petroleum  In¬ 
dustry,”  etc.  This  specialization,  naturally,  makes  it  necessary  to 
precisely  separate  controversial  problems  which  arise  in  the  process  of 
their  work.  These  are  the  tasks  of  the  Planning  Committee. 

i 

The  PLACQ  is  composed  of  representatives  of  national  organizations  ? 
I.e.  of  ISO  members,  personally  appointed  by  the  President  and  approv¬ 
ed  by  the  Council.  Their  membership  tenure  is  not  limited.  PLACQ  con¬ 
sists  of  four  persons,  which  number  can  be  increased  by  request  of  any 
member  of  the  organization,  if  a  desire  is  expressed  to  include  Its  re¬ 
presentative.  The  PLACO  conducts  Its  work  by  correspondence.  Once  a 
year,  the  members  of  this  committee  meet,  consider  their  suggestions 
and  submit  them  for  approval  by  the  Council.  If  the  Council  approves 
these  suggestions,  they  are  published  and  sent  out  to  members  of  the 
organization  as  the  Council* s  recommendations. 

The  Directives  Committee  (DICO)  consists  of  four  members,  includ-  f 
ing  the  secretary  general  of  the  organization,  which  are  annually  ap¬ 
pointed  by  the  president.  The  tasks  of  the  DICO  include  periodic  con¬ 
sideration  of  directives  for  the  work  of  technical  committees  and  ela¬ 
boration  of  suggestions  for  their  Improvement  and  change.  The  DICO  also 


considers  proposals  of  technical  committees  and  of  the  secretary  ge¬ 
neral  pertaining  to  the  above  field  and  provides  the  Council  with  com¬ 
ments  about  requests  by  the  organization’s  members  with  respect  to  in- 
)  terpretatlon  of  directives.  After  the  interpretations  submitted  by  the 
PICO  are  approved  by  the  Council,  they  are  sent  out  to  the  organiza¬ 
tion^  members  and  to  secretariats  of  technical  committees. 

The  Redacting  Committee  (REDCOM)  consists  of  four  members,  appoint¬ 
ed  by  the  Council  annually  from  among  the  organizations  members  to 
assist  the  secretary  general.  The  REDCOM* s  functions  include  the  study 
and  elaboration  of  proposals  with  respect  to  forr  .  ^.tion  of  ISO  recom¬ 
mendations  pertaining  to  presentation,  the  order  for  placing  the  mate¬ 
rials,  kinds  of  type,  etc. 

The  control  committees,  provided  for  by  the  organization’s  chart¬ 
er,  consists  of  a  vice  president  and  treasurer  and  also  of  one  Council 
member,  elected  by  the  Council  for  one  year  (for  the  period  between 
two  Council  sessions).  The  tasks  of  this  committee  Include  assisting 
the  organization’s  president  in  checking  the  activity  of  the  general 
secretariat  of  the  ISO. 

The  Standards  Index  Catalog  Committee  (SICC)  consists  of  four  per¬ 
manent  members,  appointed  by  the  Council;  the  SICC  elaborates  the  form 
of  index  cards  (for  index  catalogs),  in  which  the  published  standards 
and  recommendations  are  recorded  and  the  order  for  their  use  is  given; 

It  organizes  exchanges  of  these  cards  between  the  organization’s  mem¬ 
bers,  for  which  purpose  It  issues  appropriate  instructions  which  go  In¬ 
to  force  upon  approval  by  the  Council. 

The  Committee  for  Study  of  Scientific  Standardization  Principles 
(STACO)  should  consist  of  the  most  Informed  scientific  experts,  which 
elaborate  problems  In  the  field  of  standardization  chosen  by  them  and 
provide  them  with  a  scientific  basis.  Each  of  the  members  of  STACO  has 
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the  right  to  express  his  opinion  or  to  present  any  proposal  with  res¬ 
pect  to  standardization  problems. 

The  opinions  and  proposals  of  each  STACO  member  are  considered 
by  the  organizations  Council  and  are  then  submitted  for  familiariza¬ 
tion  and  utilization  by  the  organizations  members  and  by  technical 
committees.  The  representative  of  any  national  standardization  commit¬ 
tee  is  eligible  for  membership  in  STACO.  The  number  of  STACO  members 
is  not  limited.  STACO  sessions  are  held  annually. 

5.  THE  PROCEDURE  FOR  ELABORATING  AND  APPROVING  INTERNATIONAL  STANDARDS 

The  elaboration  and  approval  of  international  standards  and  ISO 
recommendations-  takes  place  in  accordance  t*ith  rules  established  by 
"Directives  for.  Technical  Work,"  approved  by  the  ISO  Council.  In  order 
to  make  a  clear- distinction  between  the  stages  of  elaboration  and  approv¬ 
al  of  a  national  standard,  or  an  ISO  recommendation,  these  directives 
recommend  to  use  the  following  terns  and  their  definitions  in  the  work 
of  technical  committees: 

1.  Draft  proposal  Is  the  initial  draft  of  an  international  stand¬ 
ard  or  recommendation  prepared  by  the  secretariat  of  the  ISO/TC  and 
submitted  to  members  "P"  of  the  corresponding  technical  committee  for 
consideration.  If  the  following  standard  or  recommendation  drafts  on 
the  same  topic  are  also  elaborated  at  this  stage,  then  they  are  called: 
"The  second  draft  proposal";  the  third  draft  proposal#"  etc. 

2.  Draft  of  an  ISO  recommendation  Is  a  draft  of  a  proposal  approv¬ 
ed  by  the  majority  of  "P"  members  of  the  corresponding  technical  com¬ 
mittee  and  submitted  to  all  the  organization* s  members  for  consider¬ 
ation. 

3*  An  ISO  recommendation  is  a  draft  of  a  proposal,  approved  by  the 
majority  of  members  and  by  the  organization’s  Council. 

4.  An  ISO,  standard  denotes  the  case  when  no  member  of  the  organ!- 


zation  expresses  objections  to  transform  an  ISO  recommendation  into  an 
ISO  standard. 

The  following  is  the  sequence  of  elaboration  and  approval  of  an 
international  recommendation  or  an  ISO  standard. 

The  ISO/TC  secretariat  prepares  the  first  draft  proposal,  taking 
into  account:  a)  data,  collected  as  a  result  of  investigations  perform¬ 
ed  in  the  course  of  consideration  of  the  proposal  and  also  during  the 
study  of  any  other  problem  submitted  by  one  or  several  members  of  the 
organization;  b)  information  collected  from  other  sources,  including 
ISA  bulletins.  After  the  draft  proposal  is  elaborated,  the  secretariat 
of  the  corresponding  technical  committee  prepares  an  "explanatory  re¬ 
port,"  including  the  history  of  the  problem  list  of  documents  serving 
as  the  basis  for  studies  and  argumentation  in  support  of  the  draft  pro¬ 
posal. 

The  first  draft  proposal  and  explanatory  report  are  sent  to: 

1)  "P"  members  of  the  technical  committee  with  a  notation  "for 
consideration  and  deliberation," 

2)  "0"  members  of  the  technical  committee  with  a  notation  "for 
Information."  Each  "P"  member  of  a  technical  committee  is  required  to 
compile  remarks  about  the  submitted  draft  proposal  and  to  send  them  to 
the  ISO/TC  secretariat  and  to  other  "P"  members  of  the  same  committee. 
In  addition,  the  first  draft  proposal  is  sent  to  the  general  secreta¬ 
riat  of  the  ISO. 

The  draft  proposal  is  considered  and  agreed  upon  at  a  meeting  of 
the  members  of  the  ISO/TC,  called  by  the  secretariat  of  tecimical  com¬ 
mittees  (upon  agreement  with  the  general  secretariat),  at  which  "P" 
members  have  the  right  to  vote,  with  the  "0"  members  present  as  obser¬ 
vers.  If  the  submitted  draft  is  not  approved  by  r*  majority  of  "P"  mem¬ 
bers  of  the  given  technical  committee,  then  the  secretariat  revises  it. 


taking  into  account  the  available  comments  and  submits  a  second  draft 
proposal,  which  then  passes  all  the  consent  stages  passed  by  the  first. 
This  procedure  is  repeated  until  the  draft  proposal  is  approved  by  the 
majority  of  "P*  members  of  the  given  technical  committee  and  is  given 
the  right  to  be  called  "Draft  of  ISO  recommendation." 

If  any  of  the  organization’s  members  has  not  sent  In  a  reply  with¬ 
in  four  months,  the  general  secretariat  should  send  him  a  second  re¬ 
minder  with  a  request  to  reply  within  another  two  months  If  the  re¬ 
commendation  draft  was  not  approved  by  the  majority  of  the  organization* 
members,  then  the  secretariat  of  the  technical  committee  may  prepare  a 
second  draft  of  an  ISO  recommendation  for  resubmission  to  all  members 
of  the  organization.  In  the  case  when  the  draft  of  an  ISO  recommenda¬ 
tion  was  formally  approved  by  a  majority  of  members,  then  the  ISO/TC 
secretariat  prepares  a  final  report  consisting  of  a  description  of  the 

i 

i 

revision  of  the  problem,  remarks  by  the  organization’s  members  and  a  : 
list  of  those  members  which  have  either  partially  or  wholly  approved 

t 

the  recommendation  draft.  The  ISO  recommendation  draft  and  the  final  f 

| 

report  Is  sent  by  the  ISO/TC  secretariat  to  the  secretary  general  for 
submission  to  the  organization’s  Council;  the  Council  decides  by  a  ma¬ 
jority  of  votes  whether  the  recommendation  draft  should  be  approved  as  ' 

an  ISO  recommendation.  The  Council  may  also  introduce  a  resolution  about 

.  > 

submitting  the  ISO  recommendation  to  the  organization’s  members  in  or¬ 
der  to  ratify  it  as  an  international  standard. 

The  International  recommendations  and  ISO  standards  are  published 
by  the  general  secretariat.  Recommendations  are  usually  Issued  only  to 
the  organization’s  members.  International  Standards  can  be  Issued  to 
any  interested  organization. 

The  right  to  reprint  international  recommendations  and  standards 
is  vested  in  the  organization’s  members.  Accordingly,  the  right  to  re- 
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produce  these  documents  in  each  country  is  vested  only  in  the  nation¬ 
al  committee  of  standards. 

A  request  for  revision  of  international  recommendations  and  stan- 
dards,  with  supporting  documentation,  is  sent  to  the  general  secreta¬ 
riat  which  submits  it  for  consideration  and  decision  to  the  organisa¬ 
tion’s  Council.  If  the  Council  agrees  to  revise  the  international  re¬ 
commendation  or  standard,  then  it  assigns  this  work  to  the  appropriate 
technical  committee. 

6.  PARTICIPATION  OP  USSR  ORGANIZATIONS  IN  THE  WORK  OP  THE  ISO 

The  Committee  of  Standards,  Measures  and  Measuring  Instruments  at 
the  Council  of  Ministers  of  the  USSR  is  the  Soviet  Union’s  representa¬ 
tive  in  the  ISO.  Our  national  standardizing  organization  was  an  ISA  mem¬ 
ber  starting  with  1926  and  an  ISO  member  starting  with  1946.  The  Soviet 
Union’s  representative  is  a  member  of  the  organization’s  Council. 

At  the  present  time,  the  USSR  participates  in  the  work  of  46  dif¬ 
ferent  technical  committees  and  an  active  member  ("P"  member)  and  ob¬ 
tains  Information  from  26  [more]  (as  an  "0"  member).  In  addition,  the 
Committee  of  Standards,  Measures  and  Measuring  Instruments  performs  the 
function  of  the  secretariat  for  three  technical  committees,  namely: 
ISO/TC  55  -  " Coniferous  Lumber";  ISO/TC  57  -  "Surface  finishes"  and 
ISO/TC  65  -  "Manganese  Ores." 

Membership  in  the  ISO,  gives  Soviet  organizations  the  right  to  ob¬ 
tain,  by  mutual  exchange,  national  standards  of  other  countries  and  the 
necessary  information  about  the  achievements  of  world’s  science  and 
technology.  This  information  is  correlated  by  the  secretariats  of  ISO 
technical  committees  In  the  process  of  preparing  a  given  international 
standard  or  recommendation.  At  the  present  time,  the  library  of  the  Com¬ 
mittee  of  Standards,  Measures  and  Measuring  Instruments  disposes  of 
about  100,000  foreign  standards;  In  addition,  this  library  systematical- 


ly  receives  25  various  foreign  journals  on  standardization  problems  is¬ 
sued  by  national  organizations  -  ISO  members. 

In  order  to  popularize  and  develop  work  in  the  field  of  interna¬ 
tional  standardization  and  also  in  order  to  engage  in  the  ISO  activi¬ 
ties  a  wider  circle  of  highly-qualified  specialists  from  different 
branches  of  the  national  economy,  the  Committee  of  Standards,  Measures 
and  Measuring  Instruments  familiarizes  representatives  of  plants,  de¬ 
sign  organizations,  scientific  research  institutes  and  also  individual 
specialists  with  the  international  standardization  work.  They  partici¬ 
pate  in  the  consideration  of  materials  supplied  by  the  ISO  and  Its  tech¬ 
nical  committees,  in  preparing  comments  and  suggestions  about  ISO  docu¬ 
ments.  As  members  of  Soviet  delegations,  they  participate  in  meetings 
of  technical  committees,  subcommittees  and  working  groups  which  are  now 

$ 

called  into  session  quite  frequently.  Soviet  organizations  perform  work  t 

s 

In  the  elaboration  of  international  standard  and  recommendation  propo- 

f 

sals  directly  In  secretariats  of  those  technical  ISO  committees,  which  ? 
are  assigned  to  the  USSR. 

To  this,  we  should  add  that  the  subject  field  of  technical  commit-  t 
tees  In  which  the  USSR  participates  Is  quite  varied  and  touches  upon  a 
very  wide  range  of  scientific,  technological  and  production  problems 
of  many  branches  of  the  national  economy.  Representatives  of  Soviet  or-  ' 
ganizations  perform  systematic  work  as  permanent  members  of  commissions 
which  work  systematically  on  Individual  problems  of  International  stan¬ 
dardization.  This  method  of  v/ork  has  justified  Itself,  since  it  has  not 
only  made  possible  to  rapidly  prepare  objective  comments  and  suggest¬ 
ions  about  ISO  documentation,  but  has  also  made  It  possible  to  keep  in¬ 
terested  specialists  fully  informed  about  international  standardization. 
Simultaneously,  the  exchange  of  experience  and  Information  about  latest 
achievements  of  science  and  technology  has  also  improved. 
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International  standardization  increasingly  develops  with  every 
passing  year. 

Participation  in  ISO  work  widens  the  horizons  of  Soviet  special- 
^  Ists  and  make  it  possible  for  them  to  critically  evaluate  the  state  of 
individual  technical  problems  in  many  countries  of  the  world.  This  work 
•  is  of  substantial  significance  also  with  respect  to  methodology,  since 

it  develops  new  organizational  forms,  in  particular,  it  adapts  to  Soviet 
standardization  practices  the  method  of  analyzing  a  problem  in  special¬ 
ized  commissions  (teams),  composed  of  highly- skilled  representatives 
of  different  organizations. 

The  development  of  international  standardization  is  also  of  great 
significance  in  ensuring  coordination  of  USSR  standards  with  standards 
of  People’s  Democracies  and  of  other  countries,  which  buy  industrial 
£  equipment  in  the  USSR  and  which  use  technical  assistance  of  our  country. 
The  interaction  between  standards  should  also  be  ensured  in  connection 
F  with  coordination  of  the  Industries  of  Socialist  countries.  This  neces¬ 
sitates  not  only  proper  development  of  regional  standardization,  but 
also  elaborating  appropriate  principles  and  methods  for  its  implementa¬ 
tion. 

7.  PROBLEMS  OP  THE  METRIC  AND  INCH  [ENGLISH]  SYSTEMS  OF  MEASUREMENT 

Two  systems  of  measurements  are  extensively  used  In  the  world  at 
present  -  the  metric  and  the  inch  [English].  The  metric  system  Is  used 
in  the  USSR,  all  People’s  Democracies,  GDR,  PRG,  Prance,  Italy,  Sweden 
and  Switzerland  and  many  other  countries.  India,  has  recently  convert¬ 
ed  to  the  use  of  the  metric  system.  The  English  system  is  used  in  the 
„  USA,  England,  Canada,  Australia,  Holland,  etc.  The  advantages  of  the 
metric  system  do  not  require  proof  and,  therefore,  the  Soviet  Union 
firmly  Insists  on  the  use  of  this  system  and  decisively  supports  It  In 
the  ISO  as  the  basic  system  of  measurement. 
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Characteristic  is  the  fact  that  the  metric  system  of  weights  and 

measures  was  legally  recognized  in  the  USA  as  early  as  in  1866  and  in 

in  England  in  1873 >  but  was  not  properly  developed  in  these  countries  f 

up  to  now.  These  countries  even  now  object  to  establishing  the  metric  f 

system  as  basic.  By  request  of  the  majority  of  ISO  members,  the  metric  f 

¥ 

system  should  be  regarded  as  basic  in  all  countries  where  this  is  the  f 

I 

state  system.  f 

This  topic  serves  as  grounds  of  heated  discussions  which  took  and 
are  taking  place  In  the  ISO,  giving  rise  to  numerous  and,  sometimes,  | 
considerable  difficulties.  It  is  necessary  to  find  a  way  out  which  would  f 
to  some  degree  reconcile  these  principal  differences. 

It  may  be  assumed  that  the  English  system  will  be  in  use  for  a 
considerable  period  of  time.  A  transition  from  series  of  dimensions  to 
another,  or  from  one  system  of  measurements  to  another,  can  be  achiev¬ 
ed  only  gradually,  as  new  designs  are  being  produced,  when  the  te clini¬ 
cal  and  economic  advantages  of  this  transition  become  evident. 

Considerable  work  on  the  problem  of  compatibility  between  the  me¬ 
tric  and  English  system  was  performed  in  India.  Its  results  are  reflec¬ 
ted  in  the  Indian  standard  JS  787-1956. 

8.  REGIONAL  STANDARDIZATION 

Regional  standardization  is  an  effective  variety  of  international 
standardization.  Its  prevalence  Is  limited  by  the  Interests  of  the  gi¬ 
ven  group  of  nations.  : 

The  first  regional  standardization  system  wa s  called  "ABC”  (which  1 
are.  the  Latin  Initials  of  countries  participating  In  this  regional  sys-  ( 

S! 

tem:  America  -  Britain  -  Canada).  It  has,  as  its  basic  goal,  the  unifi- 
cation  of  armaments  and  of  all  which  is  connected  with  the  armaments 
production  of  the  USA,  England  and  Canada.  For  this  reason,  the  ABC  sys-? 
tem  should  be  characterized  as  militaristic,  since  all  the  remaining 
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economic,  scientific  and  technological  and  other  problems  are  subordi¬ 
nate  in  characters. 

The  regional  standardization  system  embracing  the  Socialist  coun¬ 
tries,  has  an  explicit  economic  character.  Its  goal  is  promoting  the 
economic  and  scientific  and  technological  flowering  of  Socialist  coun¬ 
tries,  the  specialization  and  coordination  of  their  industries  and  the 
development  of  commercial  relations. 

With  this  purpose,  for  many  years  now,  systematic  work  is  perform¬ 
ed  for  unification  of  national  standards  and  preparation  of  general  re¬ 
commendations  which  harmoniously  take  into  account  the  interests  of  each 
country. 

Up  to  September  of  i960,  about  100  recommendations  were  approved 
about  unification  of  standards  for  the  more  important  kinds  of  machine 
building,  electrical  equipment,  metallurgical  and  other  products.  Of 
great  significance,  is  unification  of  threads,  tolerances  and  fits  and 
other  genera,  technical  norms.  A  considerable  part  of  these  recommend¬ 
ations  Is  already  adapted  into  standards  of  the  Socialist  countries  and 
Is  successfully  used  In  the  national  economy  of  the  USSR.  Recommenda¬ 
tions  on  unification  were,  toward  the  beginning  of  1962,  reflected  In 
109  state  standards  of  the  Soviet  Union.  These  standards  are  specially 
designated  by  a  five-cornered  star  In  front  of  the  standard's  designa¬ 
tion. 

Starting  with  June  1962,  the  Council  of  Mutual  Assistance  took 
charge  of  regional  standardization.  With  this  purpose,  a  constant  SSV 
standardization  commission  and  also  a  SEV  [Cornell  of  Mutual  Assistance] 
Standardization  Institute  were  established. 

Each  conference  of  representatives  of  interested  countries  Is  pre¬ 
ceded  by  meticulous  preparation  of  recommendations,  obtaining  industrial 
consent  for  them  and  comprehensive  consideration.  In  the  recent  past, 
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this  work  was  performed  In  the  following  fields:  steel  brands,  profi¬ 
ler  and  dimensions  of  rolled  stock,  mechanical  tests  and  chemical  ana¬ 
lysis  of  metals,  tolerances  and  fits,  machine  building  drawings,  fast¬ 
ening  components  and  welding.  All  this  work  is  performed  according  to 
plans  approved  at  annual  conferences  of  representatives  of  the  coun¬ 
tries. 

9.  IKE  NEW  INTERNATIONAL  SYSTEM  (Si)  OP  UNITS 

A  single  system  of  measurements  is  the  basis  for  development  of 
international  and  regional  standardization.  The  new  international  sin¬ 
gle  universal  system  of  SI  units  was  introduced  in  the  Soviet  Union  for 
preferred  use  starting  with  1  January  1963,  thus  replacing  the  previous-* 
ly  used  MK5,  CGS  and  MKGCS  systems.  The  SI  units  are  given  in  Table  72. 

TABLE  72 

Units  of  the  International  System  (Si)  of  Measurements 

\  i 

Designation  of  Units  of  measurement  Abbreviations  j 

quantities  I 

| 

Basic  units  f 


Length 

Meter 

m 

Mass 

Kilogram 

kg 

Tire 

Second 

sec 

Electric  current 

Temperature,  thermo¬ 
dynamic 

Luminous  intensity 

Plane  angle 
Sclid  angle 


Ampere 


Degree  Kelvin 
Candle 


SuDolementary  units 


Radian 


Steradian 


amp 


rad 

sterad 


)erature  scales  and  units 


Thermodynamic  temper  Theimodynamic  degree  °C  (therm. ) 

at  ire  in  degrees  Cel-  Celsius 

slis 
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yun.!1  k'"r ‘1  ,n, 


Temperature  differ¬ 
ence  or  interval 

Thermodynamic  degree 

deg  (therm 

Practical  temper¬ 
ature 

The  1948  international 
degree  Celsius 

O/l  /  M  —  J _ _ 

o  \iiacr. 

Derived  units  of  space  and 

time 

Area 

Square  meter 

m2 

Volume 

Cubic  meter 

m3 

Frequency 

Cycles  per  second 

cps 

Linear  velocity 

Meter  per  second 

m/sec 

Angular  velocity 

Radian  per  second 

rad/sec 

Linear  acceleration 

Meter  per  second 
square 

m/sec2 

Angular  acceleration 

Radian  per  second 
square 

p 

rad/sec 

Mechanical  units 

Density  (volumetric 
mass) 

Kilogram  per  cubic 
meter 

kg/nr* 

Force 

Newton 

n 

Moment  of  force, 
force  couple 

Newton-meter 

n-m 

Pressure  (mechanical 
stress) 

Newton  per  meter 
squared 

o 

n/m 

Dynamic  viscosity 

Newton-second  per 
meter  squared 

p 

n- sec/m 

Kinematic  viscosity 

Square  meter  per 
second 

2 

m  /sec 

Work  and  energy 

Joule 

- 

Power 

Watt 

w 

Specific  weight 

Newton  per  cubic 
meter 

n/m^ 

Moment  of  Inertia 
(dynamic) 

Kilogram-meter 

squared 

kg-m2 

Thermal  units 


Amount  of  heat;  Joule 

thermodynamic  poten¬ 
tial  (internal  ener¬ 
gy) 
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Specific  heat, 
specific  t hemo¬ 
dynamic  potential 

Joule  per  kilogram 

Joule/kg 

Specific  heat  of  a 
system 

Joule  per  degree 

joule/deg 

; 

Specific  heat 

Joule  per  kilogram- 
degree 

Joule/ (kg-  deg) 

% 

Thermal  flax 

Surface  density  of 
thermal  flux 

Watt 

Watt  per  square  meter 

w. 

m/b? 

f  ♦ 

Heat  exchange  coeffi¬ 
cient;  heat  transfer 
coefficient 

Watt  per  square  meter- 
degree 

/> 

w/(*  -deg) 

Thermal  conductivity 
coefficient 

Watt  per  meter-degree 

v;/(xa-deg} 

- 

Thermal  diffusivity 
coefficient 

Square  meter  per 
second 

o 

m  /sec 

Temperature  gradient 

Degree  per  meter 

deg/a 

Thermal  resistance 

Second-degree  per 

Joule 

seo-deg/joule 

1 

Electrical  and  magnetic  units 

Amount  of  electricity; 
electric  charge 

Coulomb  (ampere-second) 

- 

.r 

Current  density 

Ampere  per  square  meter 

amp/* 

Volume  electrical  cur¬ 
rent  density 

Coulomb  per  cubic  meter 

coulomb/p? 

Surface  electrical 
current  density 

Coulomb  per  square 
meter 

coulonb/a2 

Electrical  displace¬ 
ment  (electrical  in¬ 
duction) 

Coulomb  per  meter 
squared. 

coulcanb/*2 

: 

Electrical  displace¬ 
ment  flux 

Coulomb 

- 

♦ 

Electromotive  force, 
electrical  voltage 

Volt 

V 

t 

Electrical  field 
strength 

Volt  per  meter- 

vAi 

Electrical  capacitance 

Farad 

f 
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Electrical  resistance 

Ohm 

- 

Specific  electrical 
resistance 

Ohm-meter 

ohm-m 

Electrical  conduc¬ 
tance 

Siemens 

- 

Specific  electrical 
conductance 

Siemens  per  meter 

- 

Magnetic  flux 

Weber 

■»» 

Magnetic  induction 

Tesla  (Weber  ner 
meter  squared) 

p 

weber/m 

Magnetomotive  force 

Ampere  (ampere- turn) 

amp  (amp-t) 

Magnetic  field 
strength 

Ampere  per  meter 
(ampere- turn  per  meter) 

amp/m  (amp-t/m) 

Inductance 

Henry 

by 

Magnetic  constant, 
absolute  magnetic 
permeability 

Henry  per  meter 

hy/m 

Intensity  of  magne¬ 
tization 

Ampere  per  meter 

amp/m 

Reluctance 

Ampere  per  weber 

amp/weber 

Magnetic  permeance 

Weber  per  ampere 

weber/amp 

Electrical  energy 

Joule 

- 

Angular  frequency  of 
electric  current 

Radian  per  second 

rad/sec 

Frequency  of  electri¬ 
cal  vibrations 

Cycles  per  second 

cps 

Acoustic  units 

Sound  pressure 

Newton  per  meter 
squared 

n/m2 

Acoustical  resistance 

Newton-second  per 
meter  to  the  fifth 
power 

n-sec/m^ 

Sound  intensity 

Watt  per  meter  squared 

w/m2 

Photometric  units 

Luminous  flux 

Lumen 

1m 
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Im-sec 

p 

lra/m 

candle-sec 

lux- sec 

The  November  Plenary  Session  of  the  Central  Committee  of  the  CPSU 
has  made  major  decisions  with  respect  to  improving  the  management  of 
the  industry  and  accelerating  the  elaboration  and  adaption  of  new  equip¬ 
ment.  It  is  natural  to  asks  what  can  be  considered  as  promising  in  the 
field  of  standardization,  taking  Into  account  it3  role  and  significance 
in  mordern  machine  building? 

1.  Evaluating  the  results  of  standardization.  It  i3  commonly 
known  that  results  of  standardization  should  be  valued  not  by  the  num¬ 
ber  of  approved  standards  and  normal  standards,  but  by  the  effect  they 
had  on  the  national  economy.  However,  up  to  now,  the  quantitative  eva¬ 
luation  still  rules.  For  example,  the  results  of  standardization  during 
the  last  three  years  are  characterized  as  follows:  1600  standards  and 
4000  machine  building  normal  standards  were  approved.  But  what  is  this, 
is  it  too  much  or  too  little?  Which  specific  problems  were  solved  by 
the  industry  as  a  result  of  the  use  of  these  standards  and  normal  stan¬ 
dards?  An  answer  cannot  be  obtained.  Taking  into  account  the  necessity 
of  obtaining  a  more  specific  idea  about  the  results  achieved,  it  is  ne¬ 
cessary  to  ensure  systematic  accumulation  of  factual  data  about  the  use 
of  standards  and  normal  standards.  Base  organizations  are  in  a  position 
to  evaluate  the  results  of  their  adaption  by  its  own  branch  of  Indus- 


Luminous  energy 
Surface  brightness 

Illumination 

Luminance 

Illuminance 

Amount  of  illumination 


Lumen- second 

Lumen  per  meter 
squared 

Candle- second 

Nit 

Lux 

Lux- second 


CONCLUSION 


try  and  sovnarkhozes  can  evaluate  the  results  In  their  economic  region. 
Then  the  role  of  standardization  in  creating  the  material  and  economic 
basis  of  Communism  and  the  results  of  its  utilization  can  be  actually 
evaluated  on  Its  merits,  but  in  order  to  do  this,  the  indicators  of 
standardization  effectiveness  should  be  reliable  and  positively  compa¬ 
rable. 

The  existing  methods  for  evaluating  the  results  of  standardization 
are  based  on  laborious  calculations  and  require  the  selection  of  many 
recorded  data  and  also  of  certain  starting  Information  which  is  not 
contained  in  plant  documentation.  This  introduces  an  element  of  subjec¬ 
tivity  Into  the  calculations,  with  the  result  that  the  reliability  of 
effectiveness  indicators  is  lost  and  they  are  no  longer  comparable. 

The  required  comparability  and  reliability  of  calculations  can  be 
achieved  only  in  the  case  when  workers  of  different  plants,  design  and 
production  organizations  will  use  a  single  system  of  indicators,  com¬ 
paring  the  increased  scale  of  manufacture  of  goods  which  Is  achieved 
and  the  corresponding  lowering  of  the  labor  Input  required  for  their 
manufacture  (of  the  type  of  Table  65,  presented  in  Chapter  13).  These 
indicators  can  be  established  on  the  basis  of  factual  data  of  plants 
of  various  machine  building  branches  and,  on  the  basis  of  their  statis¬ 
tical  analysis.  Analogous  correlation  relationships  can  also  be  esta¬ 
blished  with  respect  to  Indicators  of  Increasing  the  productivity  of 
labor  and  of  possible  lowering  of  the  net  cost  of  products  for  various 
scales  of  production  centralization. 

For  practical  purposes.  It  Is  advantageous  to  have  tables,  syste¬ 
matic  revision  of  which  will  allow  to  timely  reflect  the  achievements 
of  technology  and  production  organization.  Indicators  which  are  pecu¬ 
liar  to  common  machine  subassemblies  and  components,  can  be  uniform  for 
the  entire  machine  building.  Indicators  pertaining  to  finished  products 


and  also  to  subassemblies  and  components  characteristic  of  individual 
kinds  of  machines  and  equipment,  can  be  of  branch  character. 

Performance  of  this  work,  which  involves  the  elaboration  of  tech¬ 
nical  and  economic  indicators,  is  one  of  prospective  tasks  of  base 
standardization  and  normalization  organizations. 

2.  Developing  a  theoretical  basis  for  unification  of  machine  com-  i  | 

ponents.  The  methods  of  unification  of  components  and  subassemblies,  | 

evolved  by  the  industry,  a^e  based  on  their  local  or  branch  class if ica-  l 

tlon  by  production  engineering,  functional,  overall  size  and  other  fea¬ 
tures.  As  a  result  of  this,  general  machine  building  unification  of 
components  and  subassemblies  has  not  been  achieved  and  organization  of 
their  centralized  manufacture  at  specialized  plants  is  not,  as  yet,  en¬ 
sured. 

The  theoretical  basis  of  general  machine  building  unification  is 
a  single  system  for  classification  of  machines  and  equipment,  their  sub- 
assemblies  and  components  and  also  a  single  system  of  preference  num-  ; 

bers.  The  time  is  ripe  for  replacing  the  existing  disconnected  local 
classification  systems  and  the  systems  of  component  designations  rela¬ 
ted  to  them  by  a  single  state- wide  system  of  numerical  designations, 
pertaining  to  the  following  three  characteristic  groups  of  components : 
l)  of  similar  design;  2)  differing  in  design  but  similar  in  production 
engineering;  3)  differing  in  both  design  and  production  engineering. 

Unity  of  numerical  symbols  characterizing  the  design,  functional, 
dimensional,  production  engineering  and  other  features,  will  create  the 
necessary  conditions  for  expedient  subdivision  of  components  within 
each  of  the  above  groups,  in  conformance  with  requirements  of  mechani¬ 
zed  and  automated  production.  This  subdivision  of  components  will  re¬ 
sult  in  the  formation  of  dimensional  series  of  stand? rd  dimensions, 
which  in  several  successive  stages  can  be  brought  close  to  ordered  di- 
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components.  The  purpose  of  any  unification  is  increasing  the  product¬ 
ion  scale  for  adapting  more  effective  production  processes  and  increas¬ 
ing  the  productivity  of  labor.  However,  adaption  of  integrated  mecha¬ 
nization  and,  especially,  of  automation  of  component  manufacture  re¬ 
quires  to  solve  not  only  the  quantitative,  but  also  the  qualitative  pro¬ 
blem. 

It  is  frequently  found  that  components  with  the  same  purpose  and 
of  analogous  design  and  corresponding  dimensions,  cannot  be  produced 
on  the  same  automatic  line  even  if  it  is  adjustable.  This  is  due  to  the 
difference  in  production  engineering  bases  and  technical  requirements 
put  to  blanks,  the  precision  with  which  they  were  machined  and  the  sur¬ 
face  roughness  and,  also,  of  metal  platings,  preservation  or  packing 
conditions,  etc.  For  this  reason,  it  is  necessary  to  extensively  unify 
all  these  requirements. 

The  Importance  of  solving  production  engineering  unification  of 
components  Is  due  to  the  additional  fact  that  subsequently  increasingly 
nev;  components  can  appear  with  new  production  engineering  requirements, 
which  will  unnecessarily  complicate  the  use  of  automatic  production 
units  being  organized.  It  is  expedient  to  record  the  results  of  unifi¬ 
cation  of  production  engineering  requirements,  in  corresponding  stand¬ 
ards  and  normal  standards. 

4.  Unification  of  materials  brands.  The  currently  existing  nomen¬ 
clature  of  brands  of  metallic  and  nonmetallic  materials  has  evolved  his¬ 
torically.  The  variety  of  requirements  put  to  materials  in  the  as- 
supplied  state  in  reference  to  Individual  components,  additionally  com¬ 
plicates  unification  of  components  for  the  purpose  of  increasing  their 
production  scale.  A  need  exists  for  extensive  unification  of  varieties 


of  materials,  elimination  of  parallel  brands,  unification  of  require¬ 
ments  put  to  materials  in  the  as- supplied  state.  All  this  work  can  be 
performed  on  the  basis  of  a  single  system  of  classification  and  nume¬ 
rical  designations  of  materials,  which  would  reflect  all  their  featu¬ 
res. 

5.  Major  problems  of  standardization.  Quite  recently,  it  was  con¬ 
sidered  that  the  most  Important  task  of  standardization  is  elaboration 
of  parametric  series  of  machines,  equipment  and  other  machine  building 
products  which  are  needed  by  the  national  economy,  taking  into  account 
the  promises  of  its  development.  This  work  was  organized  and  is  conduc¬ 
ted  on  a  large  scale  by  the  State  Committee  for  Automation  and  Machine 
Building.  At  the  present  time,  the  following  two  problems  are  signifi¬ 
cant  and  urgent. 

One  of  them  pertains  to  ensuring  high  quality  of  machine  and  equip¬ 
ment  being  produced.  Establishing  quality  indicators  is  one  of  the 
tasks  of  standardization.  While  the  problems  of  proper  stable  quality 
with  respect  to  kinds  of  materials  and  certain  products  were  properly 
reflected  in  state  standards,  this  problem  still  remains  the  No.l  pro- 
blem  with  respect  to  the  machines  and  equipment  produced.  The  signifi¬ 
cance  of  solving  it  cannot  be  overestimated  and  the  feasibility  of  its 
successful  solution  is  beyond  doubt.  Expedient  indicators  of  reliabili¬ 
ty  and  service  life  of  machines  and  equipment  can  be  established  and 
this  is  now  the  task  of  standardization  organs  and  scientific  research 
institutes. 

As  second  major  task  of  standardization  organs,  we  should  consider 
the  elaboration  of  a  single  state-wide  system  of  numerical  designations 
of  all  kinds  of  ra w  and  processed  materials,  semifinished  and  finished 
products,  their  components  and  subassemblies  and  also  the  corresponding 
drawings  or  other  technical  documentation.  The  absence  of  such  a  sys- 
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ten  affects  the  development  of  automating  production  planning  and  man¬ 
agement,  recording  and  accounting  work. 

6.  Organization  of  technical  committees.  The  methodology  of  the 
elaboration  of  standard  and  normal  standard  proposals,  their  consent¬ 
ing  and  approval  which  is  used  at  the  present  time  has  evolved  about 
30  years  ago.  It  is  characteristic  by  profuse  correspondence  with  in¬ 
terested  organizations,  laborious  compilation  of  summaries  of  disagree¬ 
ments,  a  slow  process  of  creating  new  standards  and  normal  standards 
and  by  the  second  order  role  of  operating  personnel.  Under  new  condi¬ 
tions  of  machine  building  development,  with  the  large  scale  mechaniza¬ 
tion  and  automation  of  production,  a  more  effective  system  would  be 
that  providing  for  elaboration  of  standards  and  normal  standards  by 
technical  committees  (TK),  specializing  In  specific  kinds  of  machines 
and  other  products  and  their  subcommittees  (PTK),  narrowly  specializing 
in  Individual  pertinent  problems,  pertaining  to  the  subject  field  of 
the  given  technical  committee.  For  example,  the  TK  for  tractors  should 
cover  all  kinds  of  tractors  and  self-propelled  chassis.  One  of  Its  PTK 
can  concentrate  its  efforts  on  problems  of  defining  and  substantiating 
the  indicators  of  service  life  and  operational  reliability  of  tractors, 
v/hich  are  being  standardized.  Another  TPK  could  work  in  the  field  of 
establishing  expedient  service  lives  for  frequently  replaced  tractor 
components,  etc.  The  TK  and  PTK  should  be  composed  of  competent  design 
engineers,  production  engineers,  economists  and  must  also  have  testing 
personnel. 

Standards  and  normal  standards  elaborated  by  TK  will  become  bet¬ 
ter  substantiated  and  more  stable.  The  standardization  and  normaliza¬ 
tion  front  will  expand  sharply.  Base  organizations  will  become  actual 
branch  scientific  and  technical  centers  of  standardization  and  special¬ 
ization  of  production. 
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7.  Unity  of  standards.  Parallel  existence  of  standards  ard  nomal 
standards  was  expedient  when  the  development  of  machine  building  was 
departmentalized.  At  the  present  time,  when  interbranch  and  branch  nor-  | 
mal  standards  are  Just  as  mandatory  as  state  standards  and  when  the  f 

tr 

contents  of  many  standards  and  normal  standards  duplicate  one  another,  f 

ft* 

the  retention  of  two  different  names  of  documents  serving  the  same  pur-  j 
pose  is  no  longer  necessary.  A  measure  has  become  ripe,  directed  to¬ 
ward  regulating  this  problem.  The  tern  " standard”  is  more  expedient  of 
the  two  and  the  tern  "normal  standard"  should  be  retained  only  for  plant 

3 

and  other  local  normal  standards. 

8.  Role  of  branch  standardization  (normalization).  Soviet  stand¬ 
ardization,  as  this  follows  from  the  classification  chart  of  state  stan¬ 
dards,  has  a  branch  structure  which  is  now  even  more  strengthened  by 

the  activity  of  base  organizations.  But  the  branch  normalization  re  la-  ’ 
ted  to  standardization  was  not  properly  developed.  In  the  meantime,  im-  | 

I 

plementation  of  assembly  and  component  specialization  in  machine  build-  I 

| 

ing  is  already  negatively  affected  by  the  lagging  branch  normalization, 
which  can.  be  shown  by  the  following  examples.  Tractors  of  the  Volgograd 
and  Kharkov  plants,  which  are  identical  by  their  basic  parameters, 
have  different  running  gears,  tracks  and  even  cabs.  These  tractors  have 
an  engine  of  the  same  design,  but  the  engine  supports  are  different. 

New  models  of  GAZ  and  ZIL  trucks  have  even  such  components  as  valves  of 

* 

different  design.  The  picture  is  more  or  less  the  same  in  other  machine  l 
building  branches.  This  is  a  result  of  the  lagging  branch  normalization.  * 

9.  The  place  of  standardization  in  the  industry.  The  role  and  sig-  f 
nlficance  of  standardization  work  in  machine  building  progress  make  it 
necessary  to  raise  the  question  about  upgrading  the  authority  of  stan¬ 
dardization  organs  In  the  industry.  Modem  standardization  embraces  all 
elements  of  creating  and  adapting  new  equipment,  of  production  organi- 
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zation  and  its  economics.  For  this  reason,  it  is  expedient  that  the 
chiefs  of  standardization  departments  in  all  design  organizations  and 
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at  the  majority  of  plants,  should  be  given  the  status  of  chief  deputy 
engineer  and  in  individual  TsKB  and  Nil  -  the  status  of  deputy  direc¬ 
tor.  It  is  also  expedient  to  reorganize  base  organizations  into  Central 
Design  Offices  for  Standardisation. 

10.  The  representative  character  of  standardization  organs.  All 
standardization  organs  work  together  with  many  industrial  organizations. 
The  representative  character  of  their  activity  follows  from  the  sub¬ 
stance  of  their  work.  This  is  the  reason  why  the  system  of  technical 
committees  and  subcommittees  Us  commonly  accepted  in  the  majority  of 
countries.  This  is  the  system  which  has  evolved  in  the  practice  of  the 
International  Organisation  for  Standardization  (ISO).  The  necessity  is 
ripe  for  further  democratization  of  standardization  organs,  more  exten¬ 
sive  participation  In  their  work  by  representatives  of  users  and  for 
the  creation  of  representative  committees. 

11.  Scientific  research  in  the  field  of  standardization.  Not  a 
single  field  of  creative  activity  exists  in  the  present  time  in  which 
some,  or  other,  scientific  investigations  are  not  performed.  The  excep¬ 
tion  is  only  standardization,  since  not  a  single  of  the  scientific  re¬ 
search  institutes  In  the  standardization  system  occupies  Itself  by  these 
investigations.  This  cannot  be  considered  a  normal  situation.  Many  pro¬ 
blems  exist  in  the  field  of  standardization,  certain  of  which  are  Illu¬ 
minated  In  this  book. 

A  union  between  practice  and  theory  Is  of  especial  Importance  to 
standardization. 
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